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@ Air cond^ing ap^rstas. 

@ An air oondiConing apparatus oomprisir^: a 
stn^e heat source device (A) Indudlng a oonv 
pressor (11), a reversmg vaive (2), an outdoor 
heat exchanger (3) and an accumulator (4) ; and 
a pluraify of BKkx>r units (BAD) including 
Indoor heat exchangers (5) and first flow con- 
troners (9); characterized in that ft comprises: 
a first main pipe (6) and a second n^n ppe (7) 
for connecting between the heat source device 
(A) and the Moor uhRs (B«C.D); a fast branch 
joint (10) whteh can selectively connect one end 
of the indoor heat ^changer (^ of each IndoiH- 
(B,CD) unit to dther one of the first main pipe 
(6) and the second man pipe (7); a second 
branch ^nt (11) which is connected to the 
other end of the indoor heat exchanger (^ of 
eadi indoor unSt (BAD) through the first flow 
conlroIlerB (9), ard wtnch is also connected to 
the sea»id main pipe (7) throu^ a second flow 
controller (13) ; the first branch jooit (10) and 
the second branch joint (11) being connected 
together ^ugh Oie sec^ flow controller 
(13); the second branch joint (11) being con- 
nect to the first nriain pipe (6) through a fourth 
flow controller (17) ; a iwidion device (E) which 
includes the first branch JcHnt (10), ^e second 
flow contitfier (13). the Iburth flow controller 
(17) and the second branch Joint (11), and whwh 
te Interposed betiveen the heat source devkse 
(A) and the Moor unHs and the first 



main pipe (16) having a greater diameter than 
the second main pipe (7) ; and a switching valve 
affangement (40) which can be anranged 
between the fiist main pipe (6) and the second 
main pipe (7) in the heat source devfce (A) to 
switdi file first main pipe (6) and the second 
main pipe (7) to a low pressure ^de and to a 
pressure side, respectively. 
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Figure 2 is a schematic diagram showing tire 
bfieratbn states of the first and the fitteentli 
eriibodltnent of Figtro 1 wherein solo pperayon 
<)in. room coding and sdo operation on room heafe- 
ing..aire.perforiTied; . 



the air oonditfomng apparati^ according to: the 
present invention, which Is ducted on the basis 
of the refrjgetant^^em <rf the apparatus; 
FtQure 15 is a schematic diagram showing the 
operation suites of tt» fifth and the seventh 
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j^iipe 7. Reference rmmeiral f2d<^gnatesthe 
" iiild ise^a^kff; W^^ k atritn^Bd in the second rm^ 
p^pe 7; and wfeich^^^^ a gas la^ 2xme connected to 

a Gt^ to the . second 



RrsHy, the casewrfierein only room cooling is per- 
formed wiTlbe explained with ref^ 

In thisease, thefiowof the relnc^^ 
by arrows of solid line. Tte reWgerarft gas w^ hats 
discharged frcHn the pchtpresscr 1 a^ be^n a 

ti€»ub^ KSnh hsmianHira tmAar hinti iwMOrm naseoe » 
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ipqih'te^h^ B and C haw the secorei 



^^^^^ ^ J third pbctsSa^^^a^^ 

In ^ rnodei the first main pipe eis at 

r oreinl^^yft^^ 

^ilielfitf a| causes;rte fifft 

^ : :p^; 1^ cqnftu^ pbrfejji of the seciwid 

fiind 7^^ 

ifl^li>j|ieii^ ftdif^troner 1 5.The refirfgerant ttnis 
depi^^^ ther^- 
^:'^:-tf^9e^^ •branch: pipes 7b,:7b:afinHl^ at , 

f fl>e;a^ pbrtiohsHet 16^i €pd 16d, 

/• wiih;ther&^ 

;^ ip^^ 7d in ftesecohd brandi 

: joint llv^ ttfe sef»nd heat exchanging port^ 1$ai 
y :an<l;^efu^ pwtiqn lavi^theref^ . 

:^^13; vlti^ iiT^gerant- i^^ vby sucti heat 

. . e^^ 

f ji^fB r|frtg|^ thcf sbcth chedcvalye 3^and 

: ; exchangeris where,* p^- 



10 



15 



25 



and the three way switx^^ and the first 

branch pipe 6d.which areconriected tc^ the.tr^do^t]n{t^; 

In tet brderv the indMT D t)fang/^)qpe«^ 
heat the room with the indoor una b 
reWg^airt flows into the indoor unit D, ar^ carriira out 
hi^exphar^ewk^ 
tieatexcteriger 5<rfi^^^ 
in it to be d>ndeireed and Hquefi^ 
fte room. In addffidn, the reft^«raht: passes^ fl^^ 
^fsstfldwc(Hitir^ 

Ing ihdpor unit 0, mis first flow cc^ttoflher 9 W 
almost ftjjiy operied tir^ 

«jlHX)bfing aTwamt at the refirt^^ otfltel of the 
indoor heat exchanger 5 of ^e heatijig ifKloor uiut 0. 
The reirige^ depre^riz^ by this first 

flow c^itrolier 9r a^ 

ji^nt 11. On ttie other hand, lhe;^Bm^ii^ ikjw^ 
^mant enters the Wcond tkancti jpirit 11 tjirtiugh the 
secbnd flow contro vyhich can i» 
opened ^nddo^ ihdic^e 
pressure In tiie second main pipe 7 ^rd visilii^ indica- 
tive of fntennecSate'pie^re In.^^ ^cond: bi^^ 
Jant 1 1i Then tho rBfttga:9nt johs thi^e with^^^^^ 
Hg^nt which hasjpass^t^ the h^aft^g indocsr 
liftitb.iliei^^e^ 

secorid brandi and theri t!w s^^ 
p^ies 7I) and 7^ iBspecGvefy^ aind enters fiieiesp^ 
tiye indoor unas'B aind C. The retigesraiit^^ 
flowedlnto the indCKX- units B and 6 is def)!^^ 
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In Uiis drculatibn cycle, the Oquk) r^geranl 
patty entsis the bypass pips 14 fom the oonfiuent 
por^n of the second branoh Joint 11 where the sec- 
ond branch p^^es Tb, 7o and 7d join together. The 
liquid reftlgerant which has entered Into the bypass 
pipe 14 isdepressurizedtokwpres^retykhethird 
flow controOer 15. The refrigerant fhms depressurized 
earned out heat exchange with the refrigerant in the 
second branch plp^ 7b, 7c and 7d at tiie third heat 
exchan^ng portions 16b, 16cand 16d«and atthe sec- 
ond heat exchanging portion 16a with the iBfirlgerant 
in the confluent portion of the second branch pipes 7b, 
7cand 7d in the second t»ran^ Joint 1 1 , and at the first 
heat exchanging portion 19 with the refrigerant which 
flows into the second flow oontroiier 13. The refriger- 
ant is evapofsted by such heat ^change, and enters 
the first main pipe 6. The refrigerant which has 
entered the first main pipe 6 is inspired into the oom- 
pressor 1 through the fourm check vah^e 33, the four 
wey revering valve 2 in the heatsource devioe A, and 
theaccunKilator4. 

On the other hand, the refrlg&ant in tfie second 
branch Joint 1 1 which has carried out heat exchange 
and cooled at the first heat exchanging portion 19. the 
second heat exchanging portion 16a, and the thfcd 
heat exchanging portions 16b, 16c and 16d to obtain 
suffident subcool flows into tiie indoor un%s B and C 
which are expected to carry out room coolbig. 

Although in the first embodknent the three way 
sw^rng vaives 8 can be arranged to selectively con- 
nect the first branch pipes 6b, 6c and 6d to either the 
first main pipe 6 or the second mafri pipe 7, paired on* 
off vaives such as sdenoid vah^es 30 and 31 can be 
IMOvided instead of the ftree way swSch&ig vahres as 
shown as a second embodbnent in Figure 5 to make 
selective switching, off^ing s^Bar advantage. 

in accordance with the first and second embodi- 
ments, in the case wherein room heating is principally 
performed in room codfaig and room heafing concur- 
rent operation, the gaseous refrigerant under high 
l^es^ire is directed through the switching vahre 
arrangement, tiie second main pipe and the flrst 
branch joint to the Indoor units which are expected to 
cany out heatbig. The r^irlgerant, which has canted 
out heating, r^rSy enters tiie indoor unit which is 
expected to carry out cooling. The refrigerant which 
has carried out coding flows Into the ffarst main con- 
necting pipe through the flrst branch joint On the 
oQter hand, ttie remairAig refrigerant passes Uirough 
the four^ flow controfler, and joins, in ^e first main 
pipe, with the refrigerant wtiich has passed through 
the cooling indoor unit The refrigerant thus Joined 
returns to the switching valve anangrawnt 

In the case wherein room cooling is prbi^By 
pofbnmed m mm cooling and room heating concur- 
rent operation, tiie gaseous reffrigerant under high 
pressure carries out heat exchange at an arbirary 
anmnt in the heat source devtee to take a two phase 



state. Such refrigerant enlers file gas^fquid separator 
through theswitch'ffig vahre arrangement and the seo> 
end main fn'pa The gaseous relir^rant which has 
been separated in the gas4iquid separator is directed 

5 through the first branch Joint to an frdoor unft >^ich Is 
expected to cany out heating. The refr^erant which 
has carried out heatfaig enters the second branch 
joint On the other hand, the rsmainmg liquid refr^er- 
ant which has t>een separated in tiie gas-liqutd 

10 separator passes thTMigh the second flow controUer, 
- and JcAis,atthe8econdbranch joint, with therelirigei^ 
ant which has passed through tlie heating Indoor unit 
The refrigerant thus joined enters hndocr units which 
are expected to carry out cooling. The refrigerant 

IS which has carried out cooling Is directs to the switdv- 
ing vdve arrangement through the first branch joM 
and the first man pipe, and returns to the compresso-. 

in fhe case wherein oi^ room healing is perfor- 
med, the refrigerant is directed to the indoor units 

20 through the swftching vah^e anangennent frie second 
m^n pipe and the branched joint The refrigerant 
which has cam'ed cRjt heating goes into the flrst main 
conneding pipe through tfie second branch jofrit, and 
returns to tiie swiichmg arrangement 

25 In the case whereh only room coding is perfor- 
med, the refrigerant is detected to the indoor units 
through the swftdiing vedve arranganeiit the second 
main pipe and the second branch joint The r^if^rant 
which has carried out cooling goes into the first main 

30 p^ through ti» first branch joint and retums to the 
switching vahre arrangement 

As explained, the conditioning apparatus 
according to the flrst and second embodiments cont- 
prises the single heat source device including ttie 

35 compressor, the reverskig vahre, the outdoor heat 
exdtar^er and the accumulator; the plural Indoor 
units oKluding the indoor heat exchangers and the 
' flrst flow controllers; the first main pipe and the sec- 
ond main pipe Uk connecting between the heat 

40 source deface and me indoor ur^ts; the first branch 
joint which can selectively connect one end of the 
indoo- heat exchar^r of each indoor unit to after 
one of the flrst main pipe and the second main pipe; 
the second branch joint which connects the oth»r end 

45 oftheindoorheatexchang^ctfeachirKjoorumttothe 
second main pUpe through the firstflow controllers; the 
flrst branch joint and the second brandi joint belr^ 
connected together thrcxigh the second flow control- 
ler; the junction device which Includes the first branch 

so joint, the second flow controller and the second 
branch johit and which Is biterposed between the 
heat source device and the indoor units; the first main 
pfpe having a greater diameta* than the second main 
pipe; and the switching valve anangement between 

55 fte first main pipe and the smsond main pipe in the 
heat source device; wherein the first main pipe and 
the second main pipe can be switched to a low press- 
ure side and to a high pressure side, respectively, and 
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wberein tt^e second branch jotnt and the first main 
pTpe are connected to through the fourth flow conlrof- 
\0fi As a laesut^ the IndocM' units can sel^vdy and 
^rwftaneously c^o^ 
: fibh, <me or some of the Indoor unfe can carry out 
; Cod!tng whSe the other indoor unit(s) can carry aui 
|)0a^hg. The greater one of the ^ctended main pipes 
. which connect between the heat source device and 
the junciibn device can be always utilized at a low . 
; pressure side to improve p^ormanc^ fn particular, 

• In the case wherein room heating is principally perfor- 
med^ iii thQ concurrent operation, the greater main 
p^^ can ba utilized atalow pressure ^de to decrease 
the (Sff^rence betfyeen the evaporation pressiffe in 
the Indoor hesl exct^nger^s) of the cooling indoc^ 

- uhit(s) and that In the outdoor heat exdtanger. This 

"", isitansemeht aiio^ws the evaporation pressure in the 
bttlborheat ©cchanger(s) to ratee "n ordw to operate^ 
the akc^dMonrngaf^aratusv^hile cooling 
does not run short or wtiOe ttie evaporaSon piessure 

V in the dutdopr l)6at exchanger can not lower to fh^ 

; the ®c6hanigsr, leiading to shorty In peifemv 
ance, Iri add^n; &te anaiigement whmh tfie 5eo> 
qnd branch joint and tiiefestm^ pipe are a>nneded 
through thefourth flow contrc^ can bypass ttie re*^ 

; yige^t to tits first ntain pipe at a )ow pressure side . 
thrtnidh the fofUrth tov contn^er in the case wherein 

^' ^heafi^ng te; pnndp2% pert ei the concunrent 
.i<^rati^ O^eating toad is greater tiiati coding load). 

: . : inthat case, the refrigerant lias a greatie^ 

jpe pptiHRim re^^ant onount for the oodirig ntdoor 
unit(s}. tn this rnaniier, the evai^^ 
irK:16prheat exchanger(s}can be raised to cany out an 
effective opera&ln without coming sliort of cpbltr^ 

. capabiityi 

A ftirt: OTkicKi^fr^ of the^ pre^nt invention wSI 

; l*e exfiaified v^th reference to FigifliBS 6 Uuough 9 

• ancf Rgiaes 11 thrcHigh 13. The explanation wif be 
'inade-fw features of the third embodiment dSfe- 
reritfrbm the fifst €Nnni^ 

: :;;f^iuiBS of to the first 

' emlKJcii^ 

. ■ ;ln Rs^ desfghates a 

, Vifq^ has one end c6nh«:t^ tb 

the gas^icplld sepiaiator 12 and ttie other end conheo^ 
tieki t^ pipe 6. f^ererice numepal 42 

: d^s^ina^ a fifth flow (bntrcdier whlc^ is anai^ed in 
the liquid pii^ 41 between the gas FKiuid 

fte first nialn pipe 6. Reference 
^ numeira^^ afcmr^i heatexdhang^ por- 

X ioh anangekJ In the piinrg pipe 41 

; dbiiristi^Bsi^ floW oontrpHer 42, and which 

bam^^^^^ tlie pipe cohneactii^ 

: between iBie^^^^g^ 12 and fiie f&st 

/ bfam<* johit10. 

R^^nce numeral 23 des^nates a first tempera- . 
; !^ dete<^^v^ tothe|»'pe corinecfirig 

{ between the second flow controller 13 and^e fii^ 



heat exchanging portion 19. Reference numeral 25 
designates a first pressure detecfeorwhich is ^ched 
to the same pipe as the first temperature detector 23, 
Reference numeral 26 designates a second pres»ire 
d^ector which Is attached to the pipie connecting the 
second flow controller 13 arKjl the second brandi joint 
1 1 . Reference numeral 52 designates a thed pressure 
detector witich is attached to the pipe connecbig be- 
tween the first main pipe 6 and the first branch Joint 
10. Reference mmierad 51 designates a second tem- 
perature detector which is attached to the liquid purg- 
ing i^pe 41 at a refirigerant outlet cf the fourth heat 
exchanging portion 43> Reference numeral 63 desig- . 
nates a third temperature detector which is attadied . 
to the bypass pipe 14 at a refrigerant puttet of the first 
heat ex:^ahglr^ portion 19. 

The operation of the third emlKxliment as con^ 
stnicted above wit be expladned In temits of defeat- 
ures d^erent from the operetion of the , first 
embodinrtent Expianaflon of thefeatores similarto the 
<H>erafion of the first enitodirmnt wiS be omitted tor 
the sake of simplicity. 

In the case wherein room cooling is princlpany 
pertonned under the oohcurr^ operation, when ^ 
licpiid level at vAnt^h the gaseoi^ reMgerant and the 
liquid refr^era^sepaiated In the gas; 
12are divided is tocated betow the liquid puigingjpope 
41 In the gas^iquid separator 12, the gsasebiis reflfir 
g^^nt flows into fite liquid purging pipe 41, and b 
depressurizedtplowpr^sure bythefif^ftow control- , 
Ier42. At that time, the anrouht of tiie refiigerant which 
flows through the fifth flow oontroilar 42 is sindll 
because file refH^^rant is &i thefea^ 
of the fifth flow cohtroiler 42. The reflig^ant which 
flows through the liquid purging pipe 41 carries but 
heat ^(Change* at the fCMirfii heat exchanging pc^on 
43. with the gaseous refrigerant which is under fiigh 
pressure and wiv'ch is going tofiowfirom file gas-ftquki 
separator 12 into the first branch joint 10. The refriger- 
ant in the liquid . purging pipe 41 becomes a 
sup^e^ed gas having low pn^sure due to such 
heat exchai^e, and flows into ttie first rnsAh pipe 6. 

Converselyp when the liquid level aA which tiie 
gaseous refngeiai^ and the liqukl refiigmnt sepa^ 
rated i}y the gas*liquid separator 12 are dhfided is 
locatodabbvethet{(^puigirigplp&41 tot^ 
ufd separator 12, fiie Ikjuid reifrigerantficws Into tha 
liquid purging pipe 41, and Is de|»essuT6»d to low 
pr^s^ire by fite fifih flow controller 42. Because the 
refilgeram is 01 the fbrm of liquid a^ 
fiovir controller 42, the amount off the refttgeiantvMch 
flows through the fifth flow cohboKer 42 is gre8Ae»r :Kt 
coirqwurison with fiie case wherein ttte reWgwant is m ; 
the form of gas at the inl^ of fte fifth flow controller. 
As a result, even if the refrigerant whk^ flows thirtHjgh 
the liquid puigli^ p^e 41 canries out heat exdiange, 
at the fourth heat eixchan^ng poTfion 43, wfth the 
gaseous refrigerant which fs under high {xes^ire and 
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which is 9o!i^ to flow from the gas-Hquid separator 12 
Mo the first branch joint 1 0, the i^gerant in the liquid 
purging pipe 41 does not beconie a superheated gas 
hBimg low pressure. The refrigerant flows Into theflfst 
main pipe 6, maintaining a two phase state. 5 

/Othough In the third embodiment the three way 
switching vafves 8 can be arranged to selectively con- 
nect the lii^ branch pipes 6b, 6c and 6d for the indoor 
units to eitf\er the first main p^e 6 or the second main 
pipe 7, paired on-off vaWes such as solenoid vah^es 
30 and 31 can be provided instead of the three way 
svwtching vafves as shown as a fourth embodiment in 
r^iffe 10 to maice selective switching, offering ssnilar 
advantage. 

The control of the third flow contmller 15 und^ 
ttie cooling opeiafion according to tiie fliird embodV 
ment wffl be explained. In Figure 7. when the amount 
of the refrtoerant wKch is sealed In the air condittoni- 
ngapparatus is not enough tofiR the second mam pipe 
7 in coofing w9h aliquid r^erant having high press- 
ure, the refrigerant which has been condensed In the 
outdoor heat exchanger 3 and has a two phs^ state 
under h^ pressure passes tivough the second ntain 
pipe 7 and tfie gaa^lquid sep^ator 12. Then the two 
phase r^ngerant canies out heat exchange, at the 
fb^st heat exchanging portion 19» at the second heat 
ex(*angrng portkwi IBa, and at the third teat 
exchanging porCons 16b, 16c and 16d, wfth the refti- 
gerant which has been depressurized to lowpres^ 
by the ttM ^ controller 15 and flows through the 
bypass frfpe. Therefrigerantwhk* has left thega&4iq- 
ukl separator 12 Is liquefied and cooled due to such 
he^ exchange to obtain sufficient ^ercoollng, and 
flows into the indoorunHs B, Cand DwMch are expec- 
ted to cany out cooling. 

When the flow rate of the refrigerant is sm^l 
under the flow control of the refiigeratfon cyde, the 
dryness fr&dkm in refti|gerant wivch is going to the 
fMheatfocchanging portion 19lowers, resulting in an 
increa^ in the degree of subcooGng at the rsMgerant 
outlet of the first heat exchanging porfon 19. How- 
ever, coding capability runs short because the flow 
rate of the r^gerant v/htch flows into flie coding 
lndo(»*unteB,CandDissmatt. In order to cope vidth 
this problem, the opening angle of the fliitd flow a)n- 
troO^ 1 5 can be ertfarged to Increase the flow rate of 
the refrigerant under the flow control of the refllger- 
atlon ^yde, toerekiy increasing the liryress firactkui of 
tte refT^er»it flow^ into the Ibst heat exchanging 
portion 19, and ensuring a suitatte amount (tfrelir^r- 
ant and a sdtable d^ee cf ^bcooling. On the ottier 
hand, ^en the flow rate of the refrigerant is great 
under tiie flow conlrof of the relrigeratlon cyde, the 
dryness firactlon h flie refirigeiant which is gdng bito 
the fvst heat exchanging portion 19 increase^! result- 
ing in a decrease in the degree of subcooling at the 
relrigerant outlet of the first heat exchanging portion 
1 9. This causes heat exchange capabBity to mn short 



at the first, second and fliird heat a^a^hanglng portions 
19, 16a, 16b, lecand 16d.The degree of suboooBng 
In tiie refrigerant which Is going to flow from the sec- 
ond branch joir^ 11 into the celling Indoor units B, C 
and D runs short, detario^ting good cfistribution of the 
refrigerant In ord^ to cope w^ this problem, the 
opening angle of the third flow confrofler 15 can be 
reduced to decrease the flow rate cf the refir^gerant 
under the flow contrd of the rafirigeration cyde, 
thereby lowering the dryness fraction in the refr^rai^ 
flowing into the flr^ heat exchanging pcurtion 19, 
enw'ng a siSabie d^ree of subcoolir^ at flie reflri- 
gerant cwflat of the first heat exdianging portion 19, 
and ensuring an enough degree of subcooling In the 
tdMg&avlt vriiich flowing into flie cooling indoor 
unHs B, C and D. In addifion, good dtetilbuflon of the 
refiigerant can be datained. 

The contrd of the flivd flow cortoller aoc«ding 
to the flilrd embodiment w3i be gained \Mth refer- 
ence to Rgunes 1 1 , 12 and 13. 

Figure 11 is a schematio diagram showing the 
control c^the third flowcontroDer according to the thlid 
emtx>dimenL The degree of subcoding (hereinbelow, 
referred to as the first degree of subcooling SC1) is 
found Bi calculatxm means for finding the flrst degree 
of subcoding 27 based on the temperature detected 
by the first tmperatore detector 23 and the pressure 
detected by tiie fast pressure detector 25. Contrd 
means 2S detenranes the opening angle of the thffd 
flow controBar based on the first degree of subcooHi^ 
for contrd. 

Figure 12 a schematic drcuS dragrson showing 
the electrical connection according to the thord embo- 
diment Reference numeral 50 de^nates a micro- 
computer which is in a contrd unit 59, and which 
Includes a CPU 61, a memory 62, an input circuit 63 
arK) an output drcuit 54. Reference numerals 65, 66, 
67, SB, 69 and 70 designate resistors which are con- 
nected Inseries wfth thef^temperaturedetoctar23, 
the second temperature detector 51, the fliird tonv 
perature detector 53, the first prassure d^ector 25, 
the second pressure detector 26 and the third press^ 
ute detector 52, respecflvety. Reference numerd 71 
designates an NO converter which converts the 
detected outputs imn the first terr^mturs detectSH- 
23, the seccmd temperature ddtectorSI, the AM tem- 
perature detector 53, the first pressure detector 25, 
the second ^n^ssure detedor 26 and the third press- 
ure detector 52 into digital outputs. The converter 
gives fts outputs to the input circuit 63. Contrd tran- 
sistors 52 eofid 63 which control the openii^ an^e of 
the third flow controller 15 are connected to the output 
clrcuU 64 through resistors 74 and 76, respectivdy. 

Figure 13 Isaflowdiartshowinga program which 
Is dored in the memory 62 of th e rnicrocomputer 60 
to contrd the opening angle of the third flow controller 
1 5. At Step 80, it fe >Klged whether tf^ fkst degree of 
subcooling SCI is a predeteranlned first set value or 
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abdY6, If affinna^e, the program proceeds to Step 
82. If negative, the program proceeds to Step 81. At 
Step ai , the opening angle the third fiw controifer 
15 decreased. At Step 82, It Is d^em^ned wh^r 
the fifstdespee of subcodlng SCI fe a fffedetem^ned 
sebprKj ^ value or tjelow, whic^ 

Jfi^srtvatoe. if affirmative, the problem process to 
Step 84. if negative, the program proceeds to Step 8i3. 
AtStepd3,theop6mng angle of the thMtlowa^ 
let 15 increased. At Step 84, the opening angle of 
the thkdfiow controller '6 unchanged. . 

Inaccdrd^nice^^ 
fcHJrth emfcrodiment of the present mventipn, In the 
case wherein heatmg fe principally p^formed under 

;^e cpncuirent operation, the gaseous refrigerant 
which is UrKler high pressuie is directed from the 
switching valve arrangement, the second main pipe 

- and Q)e first branch johit Into oidoor unfts whbh are 
expecfted to cany put heathig. Then tiie refrigerant 
paHiy enters fromi the second t»Bnch joint Mo a cooh 

:ing: indocT; urut The refrigerant canies put qopiing 

:th€^,"and'^^ fiiefo^ branch Jdntiniottte^ 
itfein pipe. The remaining refr^rant passes through 

. the fourth flow controller, and joins with the refngenant 
whic^ has passed through the cobOng indporunitTh^ 

: . ra%eram returns to ttte heat source 

device through the first main pipe. 

• in the case wherein cooitng is ;^»pally perfor- 
med undergo concurrent operation, the gaseous ref- 
:ngieriaHtv^w^ pressure i»n^tnit2^ an 

arbitrary amount at the outdoor hea^ exchanger to 
take a two phase state, then the refirfgeraht passes 
thrcHigh the switching vdve anangement in the heat 

; i50ia'ce device and the secorKi main pipe, and enters 

: t&e Junction device, in ttiejuncfion device, the re6^* 
ahtVsepaiated into a gaseois re^ 
lefrigeraitL The separated gaseous nefrtgerant fe 

. directed to a hieali^ indoor unit through the first 
brancfi joint, carries out heating there^ and enteis tfte 
;se^ 

rernaining Ikjuidriefr^erant passes through the sec- 
ond llowpcmtrdier,, and joins at th& second branch 
jdinti^Sh the refirigerant which has passed through the 
hea^Mdoor Utiit^^^ 

V Wcoo{ir>gfh(tooru^ 

:tiierefiigerant is directed 1^ ttie first branch joint to 
th^ heat^»m:edevi(^tiirpughtheflr5tn^ pipe, and 
retuorns tb the Q^m^es^r. in aiddi^n, in the course 

:^of fiowir^ a part of^^^^^^ the secorid 

; biiancH^Jin*^^^ 

; j^pe,!%PBiSlg6antwhlcb is gi^g to enter the second 

: bn^nchjofnt Is c(k>!e(3atthe first heat ex 

:[ tlqn to i&i^ and is 

HfEtiredied! 

FtMiiein in thet^se^^o^ 
is ti^iec^ ftom the svydtching vialve arrangohent In 
• tiie hfeat source device into tiie Indoor units fiirough 

V the^Kidliclfnalni^ 



out heating. The refrigerant passes through the sec- 
ond branch joint and the first mah pipe, and retems 
to the heat source device through the switchffig vaive 
anrangenient in the heat source device. 

5 In the case of sdo coding, the refngenant is direc- 
ted firom the switching vahre anangerhent in the heat 
souited8vk:e Into the ind(^units through 9te second 
main pipe and ttie second branch Joint to carry out 
coding. The refrigerant passes through the first 

ID branchjoint and the first main pipe, and returns to the 
heat source device, in addition, in the course of flow- 
ing a part of the refrigerant irdn the second brandi 
joint Into the f^ main pipe through the bypass p^e, 
the refrigerant wfiidi Is gang to enter the second 

IS branchpint^coc^ at the first heat exchsRiglngpor*^^ 
tion to have a suffk^nt degree of subcoolRig, and is 
direcled Into the ccxyfing indoor unte. At t^ 
ab* conditioning apparatus canies but such bontrdi 
that the refr^erant in the second main pipe takes a 

20 two phase ^e, and the refrigerant at the refrigerant 
outlet of the first heat exchanging portion h^ a set 
degree of subcoding. 

As explained, the air conditioning apparatus of 
the thinj and fourth embodiments according to the 

25 . present invention prevwits the occwrenr^ such 
stats that a great flow rate under tfie flow rate control, 
of. tiie refrigeration cycde Increases the dryness Urao- .' 
^on in the refngerant entering the^ncti^ 
ti^t tire flow rate of the gaseous rea^erant l»^^ 

30 excessive. lnaddi&>n, this prevents the occurrence of 
such state that the ga^>us refr^rant^ows ffito the 
second heat exchar^lng portion and ^en fte third 
heat exchanging portions, heat exchiangmg capabiTfty 
runs short atthe first, second and third exchar^ 

S5 tng portions, the degree of subcoding the refr^erant 
which flows from the second branch jdnt into the cod^ 
Ing indoor units becomes InsufRdant to deteriorate 
good distribi^n of the refrigerant 

In addltton, because the air condlUomhg 

40 apparateSKSControUedtoeri^einasuffic^ntmarH 
ner the degree of subcoding of the refHger^ at the- 
refi^erant ouflet of the first heatexclKangjnig por^n, 
the refr^erant at the refn'gerant bullet of the 0^^ 
heat e»^anger, le. the refrigerant flow^ through. 

45 the second main pipe can take a tMro phase s^te 
under high pressure liistead of a llquki state uiKier 
high pressure. Exceptforc^o codii^, ^ refiigerant 
which Is flowhig through the second main pipe talo^ 
a two phase state under high pressire in tite case 

so wherein coofii^ is prindpally p6^(m^ 
conoment operatipiii, and takes ,a tm 
under low pressure in the case d'sdo heaHiig and in 
tiie case wherein heating is prindpaliy performed 
under theconcurrent operation. It is^iffiderit thatthe: 
\ss rdHgereofittgtosat^ 

ure even during solo cooHng^ As a result, tte arnouriii 
of the refngerant which should be s^edln^ air 
conditioning apparatos oan be iediiiced, and kui^^ 



12 



■ ■ ■ ■•■ ** ' ■ 

23 EPd453271A2 , 24 



in flie rsfir^rant which has caisecf In standstifi can be 
prevented from d^eriorating the rellabnty of &ie com* 
pressor. 

Aflfth embodiment of the present invention vdll be 
explained with reference Id Figures 14 through 17, 
and F^ur^ 19 sid 20. Explanation of the f9ih embo- 
diment wDI be made in terms of the features different 
from the first embodiment, and explanation of the feat- 
ures slmOar to the first embocfiment wfll be cmiitted for 
the sake of simplicay. 

In f=)9ure 14, rsfmnce numeraf 25 designates a 
first pressure defecting means which b arranged on 
the pipe between the fir^ bronch joint 1 0 and the sec- 
ond flow contrdler (eteotric e^q^an^n valve in the fifth 
embodiment) 13. Refimnce numera! 26 designates a 
second pressure detecting means which is arranged 
on the pipe between the second flow controQer 1 S and 
the fourth flow controQer (electric expansion valve in 
the fifth en^dimenQ 17. 

The operation of the fifth ^rtbodiment as con- 
structed above wiR be described In terms of the feat- 
ures different from the operafion of the first 
embodiment The op^ation of the fifth embodiment 
sMar to that of the first embodlmem wHI be omitted 
for the sake of simplidly. 

In the case wherein only heating is perfomied, the 
flow of the refrigerant is indicted by arrows of dotted 
line. 

In detailt the refr^ierant whfdi has been dis- 
charged from the compressor 1 and been a gas hav^ 
ir^ high temperature under high pressure passes 
through the fbir way reversing v^e 2, the fifth chedc 
valve^34, the second main pipe 7, and the gas-iiquid 
separator 12. Then, the refrigerant p^ses Sirough 
the flrst branch joint 10, the three way switching val* 
ves 3, and the f^ branch i^pes 6b, 6c and 6d in that 
order. Aft^ that, the refrigerant enters the respective 
Indoor unSs B, C and D where ttie refrigerant carries 
outheatexchange the air in the roams having the 
indoor units. The refr^erant Is condensed to be 
liquefied due to such heat exchange, thereby heatlr^ 
the rooms. The refrigerant thus (iquefled jE^isses 
through thefirstfiowcontrollere 9 whichare controlled 
based on subcodbig amounts at the refrigerant out- 
lets of the respective indoor heat exdiangers 5 to be 
substantially fuBy of^ed. Then, the refrigerant 
enters the second t>randi joint 1 1 through the second 
branch pipes 7b, 7cand 7d, and joBis ttiere. Then, ttie 
Joined rdirigeraitt passes tivough the fourth flow con- 
troHer 17. The refHgerent is depressurizad by either 
the first flow contronere 9, or the third flow controller 
or fourth flow controllw- 13 or 1 7 to teke a two phase 
stats having low pressure. 

In the case wherein heafing is principally perfor- 
med fri the concurrent operefion, the flow of the refrl- 
geraitt is indicated by mows of dotted line in Figure 
16. 

The r^rlgerant which has been discharged from 



the compressor 1, and been a gas having high tem- 
p^ature under high pressure passes through the fIfVi 
check vaive 34 and the second n^ln pipe 7, and is 
directed to the junctk^n device E. The refr^erantflows 

5 through the-gas liqwd separator 12, passes throu^ 
the first branch jdnt 10, the three way switching vsri- 
ves 8, and the flfst tranch pipes 6b and 6c in that 
order. The refir^erant enters the indoor unis B and C 
vs^ich are expected to carry out heating. In the indoor 

10 heat exchangere 5 of the respect Indoor units B 
and C, the refir^erant carries out heat exchange witti 
the air In the rooms hav^ the indoor units B and C 
Installed in them, to be condensed and Gquefled, 
thereby heafing the rooms. The refngerant thus con- 

is densed and lk{uefied passes through the first flow 
controllere 9 which are controlled b&sed on suboooi- 
ii^ amounts at the refrigerant ouflets of the indoor 
heat exchangers B and C to be substantially fully 
opened. As a result, the refr^erant is dightiy depress- 

20 unzed by the first flow conirdlere 9, and enters the 
second branch Joint 1 1 . A part of the reft^erant whkii 
has Altered the second branch joii^ 11 passes 
through the second branch pipe 7d, and entere the 
cooling indoor unit D. The refrlg^nt enters the first 

2S controller9 of the Indoor unit D. the fostfiow controller 
9 being controlled based on a superheat anmmt 
the refrigerant outlet the imloor heat exchanger 5 
of the indoor unit D. After the refrigerant fe depress- 
udzed by thisfirst controller 9, it enters the indoor he^ 

30 exchanger 5, and carries out heat exchange to be 
evaporated and gasified, thereby cooling the room 
with this indoor heat exchanger 5 In it Then the nefin- 
gerant ertfere the first main pipe 6 through tlie three 
way swad^ vah^e 8 which Is connected to the 

35 indoor unit D. 

On the other hand, the remaining refir^erant pas- 
ses through the fourth flow controller 1 7 which Is con- 
trolled in a way to bring a difference betwveen the 
pressure detected by the first pressure detecting 

40 means 25 and the pressure detected by the second 
pressure detecting means 26 into a pred^errrined 
range. After that, the remaining refrigerant joins with 
the refrigerant which h^ passed through the mdoor 
unitD. 

4S Atthls (^e, another part of the HquM refrigerant 
flows firom the confluent portton of the second braru^h 
pipes 7b, 7c and 7dl[i the second branch Joint 11 into 
the bypass pipe 1 4, and Is depressurizad to low press- 
ure by the third flow controQer (electric expansion 

so vahre in the fifth embodiment) 15. The refr^erantflms 
depressurized carries out heat exchange with the 
second branch pipes 7b, 7c and 7d at the third heat 
exchanging persons 16b, 16c and 16d in flie second 
brandi joint 1 1 , ¥rfth the confluent portion of tie seo- 

50 ond branch pipes 7b, 7c and 7d at the second heat 
exchanging pcnftkin lea In the second branch Joint 11. 
The refr^rant Is evaporated due to such heat 
exchange, flows into the first main pipe 6 and the sixth 
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check valve 35, and \s inspired Into the compressca- 1 
ttnough the fbiB- way reversing valve 2 and the 
accumulalcr 4. On., the other hand, the refrigaiant 
which has eaitied put heaf exchange at the second 

. and ttilrd heat exchanging portions 16a, i6b and 16d, 
and h^ been coded to obtain in the second branch 
jpii* 11 enters the indoor unit D which is expected to 
csdryotitcoollng- 

!n tie case wherein cooling is principa^iy peifor- 
jmed in the concuhent operation, ftte flow of refriger- . 
dnt b indical^ ify arovi^ of soHd line in Figure 17. 
Hie gaseous rei^erant whic^ has been dis^ 

/charged firom the cpmpressor 1 carries out heat 

• exic^nge at an artutFary amount in the 6ubk)or heat 
&QBhangi^ to take a two phase state having high 

• taof^^^ under high pressure. Then the refrig^* 
vaint ^sees thibugh ttie third check valve 32 and the 

j^econdniain pipe 7, and is fwward^ to the gas liquid 
i sejiarator 12 pi flie juncdpn device E. the refrigerant 
i$ separated mto a gaseous refr^eiant and a liqukJ 
TjelHgerant meif, aind gaseous refrigerant thus 
/ s^pai^ed ftows thrw 
the three switching valve 8 and the fir^ branch 
: pg)^Bd vyhich ane connected to the indoor unit D, in 
;: thatprder.ptei^ 
lt)p^ indoorunitb instalied m iLThere&iger- 
.ant ifows; i^ the Indoor unit D, and catties out heat 
; ;exdj^ng^ with the air M^to^ 
exchdinger 5 of the heating indoor unit p b b^ 
sed and fi^tiefied; fiiereby heating the room, in addi- 
tion, the feft^rant passes through the first flow 
contrtrfler9 connected to the healing indoor unit D, 
: fills fn:T5t flow corrtrdler 9 befftg controOed based on a 
sul)coding amo^ at the refrigerant outlet of tt» 
: indoor heat^tenger 5 of the heating indoor unit D 
: to be subst^tialiy fulty'bpened. The reftigwant is 
SlighUy depressurized by this first flow oontrolier 9, 
arid flows into the s^xxid branch joint 1 1 . On ttie other 
hand, Qie r^inafig;ilquld.ref^ through 
\^;secohd flow^.^^^ 13 which is controlled 
baa^ on the pr^sure detected t>y the first p 
: ; de^ctingrm ?5 and the pressure detected by the 
; ae(X)|ndjMes^TO detectir^ means 26. Then the liquid 
: r^erant enters the second branch joint 11, arid 
:jpihs;vi^^ 

the hekihg indoor imit D, 

; ISiow^mecontrplsftH'themifdan^ 

toHer^ 15ahd ITvirhfch are c^ 
^^^: C^ heating is prihcjpany 

iperfo^ 

F^giire 19 is a schematic diagram showing the 

opnSfd system for the th^ 
< ■ 15 and 17. Figure 20 is aflow chartshpwing the oper- 
; afion which is made by Ota pontrdi system. Reference 

nurneraliZS designates ftow controller contiot means 
J ftir cof*^ ttie opening angles of the third and 
, 15 and 17 dependhis on ad^ 

jor^ce between the piessuries detected t^ the fii^ 



and second pressure detecSng means 25 and 26. 
When the difference AP32 between the pressures 
detected by the first and second pressure detecfing 
means 25 and 26 achieves a value APi or bdow, the 

5 refr^erant required for heating can not be supplied in 
a sufficient manner even if the first flow controliers 9 
of the heatkig indoor units B and C are fully opened. 
V\nien the pressure difference AP32 achieves a v^ue 
AP2orabove,sufficlentheatexchangec3i notbecar- 
fo rled oulatthe heat exchanging portions 16a, 16b, 16c 
and 16d, which creates a jwoWem wherein tte dis-. 
tnT)utk)nofthe refrigerant to the cooling . 
deterknates, and the r^^nt entervig the Indoor 
Unit D is subcooled in an insulfident manner, prevenl- 

15 ing the r^irigerant ftm\ being supplied in a stable 
manner. In order to cope with this (»obtem, the third 
and fMth flow coritibOers 15 and 17 are odr^ned ls\ 
a way to brir^ the pressure difference AP32 into the . 
range between a first desired pressure difference 

20 APud and a second de^d pressure difference « 
the flmt desired pressure diflierence J^ua P^^ 
set to be great^ than APi and the second desired 
(nessure difference AP^u t)eing preset to te srnaiier 
ttian AP2- As a result, the refrigerant can be suppiieid 

25 to the heating indocn^ units B and Q in a suffteient man- 
ner, and sufficient subcooling can be ensured at the 
heatexchangnig portkms 1^, 16b, 16c and 16d In 
order to bring the pressure diff^ence AP32 into the 
predetermined range, the opening ai^le of either the 

30 - third flow contrdier 15 or the fourth flow contn^er 17 
may tie Increased ordecreasedttis noted thatwhen 
the opening angles of the third and fouthflbwcontrol- 
iers 1 5 and 17 are increased, an increase in the open- 
ing angle cff ttie third flow controfler 15 takes priorll^ 

35 overanif]creaseinthatofthefourthflowcontrdler17, 
and that when the ppenaig angles of the third and 
fourth flow controliers 15 and 17 are decr^sed, a 
decrease in the opening angle of the fourth flow con- 
trofler 17 takes prioray over a decrease in the opening 

40 angle of the third flow contrtifler 15, flier^ ensuring 
the flow rate of.the n^tigeraiit at cooling ^des in a suf- 
ficient manner at the heat exdianglng portions 16a, 
16b, 16c and 16d. "me third flow corttroUer 15 has 
such functon that the flow rate of the rsfHgerEmt at 

.45. coollr^ skies call be oontronede^ltie heat exct^^ 
Ing p(^<»is 16a, 16b, 16c and 16d. 

Referring now to F^ure 20, at Step 50 flie pre^ 
ure difference AP$2 is calculated/At Step 51, Ap32^i^ 
ooihpared to AF\id- If < ^mW^ program pror 

so oeeds to Step 52 where^isjudged wheflierthe ppenh 
IngangieofthethMltowcpntnall^lSthemaxinnE^ 
or not If negaflve, the program proceeds to Step 53 
where the openir^ ahgle of the third flow controller 15 
. is Increased, tf affirmathfe, the program proceeds to 

56 Stop 54 where the opening angle of the fourth flovy 
controller 17 is increased. The program relurris to 
Step 50 from Steps 53 and 54. On this other haiid,. if 
APs2 ^ APiyu, the program proceed^ to Step 55 where 
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AP32 is compared to AFmu* If AP^ > APmu, the piogram 
proceeds to Step 56 where it is judged whether the 
opening angJe of the fourth flow controller 17 is tfie 
mlniimmi value or not If negative, the proceeds to 
Step 57 where the opening angle of the fourth flow 
controller 17 'o decreased. If affinnafive, the program 
proceeds to Step 58 whoe the opening angle of tt» 
thkd flow controner 15 is decreased. The program 
returns to Step 50 from Steps 57 and 58. The program 
also returns to Step 50 if APs^ ^ APmu- In this manner, 
the pressure dififorence can be mahtalned In the 
predetenmlned range while the flow rate of the reftl- 
g^BiYt at the cooling sides can l>e ensured in a suffi- 
cient manner at the heat exchanging portons 16a, 
16b, 16c and 16d. Although In the ffih embotfiment 
the three way switching vaWes 8 can be arar^d to 
setectiv^y connect the first branch pipes 6b, 6c and 
6d to ^er the first nr^in pqseeortfie second main 
pipe 7, paired on-off valves such as solenoid valves 
30 and 31 can be fffovided Instead of the thiee way 
switching vahres as shown as 8 sbdh embodiment in 
F^ure 1 8 to make selective swrtcMi^. offering staiEar 
advantage. 

In accordance with the fifth and dxth ^bodi- 
ments of the present invenfion. In the case wherein 
heatiRg Is iwinc^y peribmied under the conouirent 
oper^on, the gaseous refrigerant having Ngh press- 
ure Is directed frwn the heat source device sw&diing 
vah^ annangen^nt, the ^cond main pipe and the first 
biandi joif^oito the heating indoor units to cany out 
heating tiiere. After tM. a part of the refrlgerantflowL^ 
fmn the second branch Joint Info the cooling indoo. 
unit to cany out cooling, and flows from fte first 
branch joint nito the first ntain pipe. On the ottier hand, 
anoth^ lefir^erant passes through the fourth flow 
contnoffsr, and ^ns w^ the r^ngerant whkh has 
passed through flie cooling Indoor unit The refriger- 
ant thus joined returns to the switching valve arrange- 
ment in the heat source device throi^h the first main 
pipe. In additicm, the remaining part of the refrigerant 
is directed from the second branch joint Into the 
bypass pipe, and cairies out heat exchange at the 
heat exdianging portions to cod and give sufficient 
subcooling to the refrigerant which is going to enter 
the second bianch joint and the refrigerant which is 
goii^ toenterthe cod^g Indoor unit Furttier, thethiid 
and four&i flow controllers are controlled in a vtray to 
bring the d^rence between the pressures detected 
bytafiist and second piessurs detecQi^ means Into 
the predetemraied range. 

In the case wherein cooling is prindpally perfor- 
med under the concurrent operation, the gaseous ref- 
rigerant having high pressure carries out heat 
exchange at an arbitrsy amount in the heat source 
device to take a two phase stato. Then the rsfr^ant 
is directed to ^e gas-liquid separator through the 
switching valve arrangement and Uie second main 
pipe. The gaseous refrigerant which has been sepa- 



rated In the gas-liquid separator is directed into the 
heating indoor unit through the first branch ^Int to 
cany out heating, and Hows into the second brandi 
jdnt On the other hand, the refrigerant which is the 

5 liquid separated in the gas-liquid separator passes 
through the second flow controller, and joins at the 
second brandt joint w% the refr^erant whidi has 
passed through the heating indoor unit The refilger- 
ant thus joined enters the cooling indooruntto to cany 

10 out coding. After that, the refiigerant Is directed from 
the first branch joint to the switching valve annange- 
ment In the heat source device through the first main 
p'^pe, and returns to the compressor. In addifion, a part 
of the refrigerant Is directed from the second branch 

iS jdnt Into the bypass pipe to carry out heat exchai^ 
at the heat exchan^^ portions. In this manner, the 
refr^efant which is gdi^ to enter tire second branch 
jdnt, and the refrlgmnt which is going to enter the 
cooling indoor urdts are coded to have suffldent sub- 

20 coding. 

In addHkm, in the case d sdo heatir^, the refiri- 
ger^ is dfrected frtm the swMng vaWe anange- 
ment in the heat source device into the indoor units 
through Gie second main pipe and thefirst branch joint 

25 to cany out heating. Then the refrigerant returns from 
the second branch jo&it to the su^hii^ vahre 
arrangement in the heat source de^4ce through the 
fourth flow controller and the first main pipe. 

In the case d scio coding, the refrigerant is direc- 

so ted frrom the swSching valve anangement in the heat 
sourcedevfce oito the Indoor units through the second 
main pipe and the second branch ^int to cany out 
coding. Then the refrigerant returns from the fir^ 
brandi joint to the svwfching valve arrangement In the 

35 heat «)urce device through the first main pipe. 

As exfUaln^, the at com^onyig apparahjs 
according to the fifth and sixth emb(xriment8 of the 
present invention ccanpri^ the single heat source 
de^ce Induding the compressor, the four way revers- 

40 ing vahre, the outdoor heat exchanger and Q)e 
acoumdatxv; the i^ural Indocr units Induding tiie 
indoor heat exchangers and the first How contrdlers; 
the first rraHi pipe and the second main pipe for con- 
necting between the heat source device and »ie 

45 indoor units; the first t>ranch jdnt virfiich can selec- 
tively connect one end of the indoor heat exchanger 
of each Indoor unit to dther one of the first mdn pipe 
and the second main pipe; the second branch joirft 
which is connected to the other end of the indocM- heat 

50 exchanger of each indoor unit through the fkst How 
contrdlers, and which is dso ccmnectod to the second 
main pipe through the second fiow contrdier; the first 
branch jdnt and the second branch pM being con- 
nected together through the second flow controller; 

es the second branch joint being connected to the first 
main pipe threnjgh the fcnirth 0ow contrdlen the junc- 
tion device which ^dudes the first branch Joint, the 
second brandi joint, the second flow contrdier and 
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. the fourth flow controller, and which is interposed be- 

. tinr^n the heat source device and the Indoor unit^ the 
first main pjipe having a greater diamete^rthan th^ sec- 
ond main pipe; tte switching valve arrangcanent 
which can be arranged beiween tfie first main pipe s 
end the second main pipe in the heat source de^ce 
to switch the first main pipe and the second main pipe 
to a low pressure side and a high pressure side, re- 
spectivdyf the bypass fHpe which has one end con- 
nected to the second branch joint and the other end 
comiected to the first main pipe through the third fioW 
contrdlen the hes^ exchanging portion which carries 
<ait heat e«^ange at the confluent porlton of ttie 
branch pipes ft>r connecting between the respecfive 

; indoor. unSs and the second branch ^n^ ^ heat 
exchanging poitions which caffry out heat exchange 

. bet^h the branch pipes^^^ 
pipe downstream erf tre third flow controiien 9ie fffst 
pressure detecting means ^ranged between th^ first 
branch joint and the second flow controller; the sec- 
ond pre^iffe detecting means arranged between the 
s^ooild tiicw conlbrb^ and the fourth flow controller, 
and the fiow contrdler control meare which controls 
the thirdend fourth flow oontrdlers in a way to bring 

. tiie pleasure diffeirence detected 
dnd prei^ui%^ detectif^ 

range under the qi^atlon wherein the indoor uhfis 
cany out coolirig and heafing concurrent operatton 
afndthe oi^porh^t exchanger worl® as a^apc^dr. 
Thi& ^^Tangement ato the piural liidoor units to 
selekrtlveiy andsfmultaneously carry out room cooiirig 

: and room heating in^ch manner thatone or some of 
tile indoor units are carrying out room cooling and sirr>- 

; uitaneousV the other indocMr un1t(s} Is carrying out 
room healirig. In siUMofi, a greater-diannet^ one of 

; tile e>ct^ded pipefe whidi connect bet^reen the heat 
source device and the junction device can t>e ^ways 
lised at a low pressure side to improve cooling and 

; hea^ <s^abJmy. |n partsoilar^ the greaterHJiameter 

' -pii^e usedi^^ linderthe coding 

ahdheat^ 

Jng is piticipally perfumed. As a result, the difference 
bi^ween the evaporatpn pressure in the cooling 
: JpdOGT he^exc^aiipeits) in the h^source 

can lessen to incr^se the 

^p^^^xliation 

theiret^b^lng capable of wdrtdng withputf^ing shot 
of cobJing capa^^ or whtiout decreasing ttie 
ey£kgofi|tl(ui pressiTO In the heat source de^ h^ 
(^et^nger b j(»A^iq^^ due to Icii^ on ttie heat 
scKJrce device heat ^cc^ang^^^ In addition, a sufficient 
amount of the refrigerant can be suppBed to the heat- 
ii^ indooriinlt(s). and thei reWaerant whiph Is gdi^ to 
0iiter Ad^^ bdoor unft(s} can obtain sufficieiit 
rBi^^^ ^ the heaft esGdhai^fng porttoiis, 9ier^ 
s^ltQ:^ the ^P(^ the refir^er^t 

Aseventhembodb^ 
crfthe fc^es d»^^ ftose of flie tlith embo- 



diment with reference to Figures 14 through 17. and 
F^ures 21 and 22. The features simflar to the those 
of the fifth embodiment will be omitted for the sake d 
ssnrtpncityw In the case of solo heating shown in Figure 
15, the flow of the refr^erant indicated by arrows of 
dotted line. The refrigerant which tias been dis- 
charged from the compressor 1 and has been a gas 
having high temperature under high pressure passes, 
through the four way rever^ vah^e 2, and passes 
through the ffflh check valve 34, the second main pipe 
7 and the gas liquid separator 1 2. Then the refrigerant 
passes through the first branch joint 1 0, the three way 
switching va^es 8, and the first branch pipes 6b, 6c 
and 6d leading to the Indoor units in tfiat order. The 
refrigerant enters the indoor units B. C and D where 
the refr^erant carries out heat exchange wifii the air . 
in ttie rocnns with the indo(r units thmbt The rsMger-! 
ant IS condensed and Gquefied due to si^ heat 
exchange to heat the rooms. The refrigerant thus 
liquefied passes through tie first flow contro^ers 9 
which are cpntrdi^ based on suboooi amounts at the 
reft^erant outl^dfthe ind<M)rheat exchangeisS to be 
substantiaiiy fully opened. The refrigerant flows from 
file second t^nch pipes 7b, 7c and 7d into the sec- 
ond branch joint 11, and joins ttere. The refr^erant 
thus jdned passes through the fourth flow ppntrdler 
17. The fpurfri flow contrdler 17 is cmtrbUed so fiiiat 
the Fefrigerantmalntalns a Iquld state even after ithas 
been, depresstoized by the firstllow controllers 9,.and 
thatthe refrigerant takes a two phase state (XHnpiisr : 
ing a gas anda Ikiuidfbr ttiefirsttime alter It haisbefn 
depressurized by the fourth ;Qdw oonirpHer 17. This 
arrangement allows ttie sec^rd brarich pipes 7b, 7c 
and 7d to be fBled with the Fiquid refr^erant Thus tf» 
secorid branch fHpes 7b, 7c and 7d are aftsofilled with 
the Dquld refrig^nt in the case of sdio coding. When 
in solo heating the fourth flow controller 17 control- 
led so that ttie second branch pipes 7b, 7c and 7d take 
the two phase state, the amount of the refrigerant in 
the second Ixanch pipes 7b, 7c and 7d caii be smaller 
than the onount of mass refirfgeiant hdd in tie sec- - 
ond branch pipes 7b, 7c arid 7d in sok> coding by an 
decrease in the specifiogra^ of the refngerant As 
a result, the amount of the Tiquid refr^erant which b 
hdd in the accunwlatbr 4 as exis^ 
increased. On the oflier hand, because bi the sevenfli 
embodiment the retHgerant in the branch pipes 7b, 76 
and 7d occupies a fiqukf state, there is no signiilcant 
dSference between the sdo heating and the^o cool- 
ing in terms of amount of mass refilgaraiit held iri the 
branch pipes 7b, 7c and 74. This anrangement can 
Increase the amount of the excess refr^serant, 
minimize the acounujlab3r4, nmnimtzietheocG^^ 
of the refr^erant riming to the comi^es^ 1 1n a 
iiqiiM states and morease the reliat»llty of the conri^. 
pressor 1. The refrigerant which has been depress- - 
ufzed tp low pressiTO enters tto otitdoqr h^' 
exchangerSthroi^h theftetmain pipe 6arKf the sbefii 
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check valve 35 In the heat source device A. The re^ 
r^eiant which ha& entmd the outdoor heat 
exchangers and hascafried out heat etxchanger Qiere 
to be evaporated and gasified Is inapired into the com- 
pressor 1 through the four way reversing vah^e 2 and 5 
the accumulator 4 in the heat source devioe. In tiiie 
manner, the drculation cyde is fdnned to cany out 
heafing. At that isme, the three way s^lchlng valves 
8 have the second ports 8b dosed, and the first and 
the thitl ports 8a and 8o opened fn addition, at that 
time, the first main pipe 6 is at low pressure In it. and 
the second main pipe 7 Is at h^h pressurG In it» which 
necessarily causes the fifth check valve 34 and the 
sbdh check vahre 35 to conduct for the relrigerant 

Now, the control for the fowth flow contrdler 17 
on the sdo heating wUt be explained. 

Referring now to Figure 21, there is shown a 
schematic diagram showing the control system for the 
fourth flow controller 17 shown in Rgure 15. A flow- 
chart showing the operation of the control system is 
shown h Figure 22. Reference numeral 28 desfg* 
nates IRm controller ccnitrol means which controls the 
openii^ angle of the fourth flow oontrofler 17 depend- 
ing on a diffierence between the pressunss detected 
by the first and second pressure detec&ig means 25 
and 26. When the difference APs between the press- 
ure detected by the first and second pressure d^ect- 
ing means 25 and 26 achieves a predetermined value 
APi ort>elow, the refrigerant requ^fbrheating is not 
suppled to the heating indoor units B. C and D in a 
suffident manner even ifthefiistfiowoontroaersdare 
fully opened. On the other hand, Vne difference AP32 
achieivesa predetemt'ffied value i^2orabove. the ref- 
rigerant does not take a single liquid pliase after hav- 
ing been depressurized tyy the fourth How controller 
17 and takes two phase (gas and liquid) state In the 
branch pipes 7b, 7c and 7d even if the liquid re^er- 
ant has obtained sufficient subcooling after having 
passed through the indoor heat exchangers. In order 
to cope with this problem, the fourth flow controBer 17 
controlled in a way to bring the difference AP32 be- 
tween in a predetermined fust de^ed difference APm 
and a predetenruned second desired dlfTerence APmoi 
the first desired difference ApMd being present to be 
greater tiian APi, and the seccmd desired difilierence 
APmb being fxneserd to be smallerthan AP^. Such coin 
bid can supply the refrigerant in a suffident nianner to 
the indoor unSs B, C and D whbh are expected to 
cany out heating, and can fit tfie second twanch f^|>es 
7b, 7c and 7d with a sin^e lk(uid phase. 

At Step 90 of Figure 22, the d9ferehce AP32 Is cal- 
ctiated. At Step 51 , APsz Is compared to APuks. If AP32 
< APMd> ^3 program proceeds to Step 54 wiiere the 
opening angle of the fourth flow controller 17 is 
increased, and the program returns to Step SO. On the 
other hand, if AP32 ^ APim* ^ program proceeds to 
Step 55 where AP32 is compared to APmu- If AP32 > 
APMdy the program proceeds to Step 57 where the 



opening angle of the fourtti flow controller 17 Is deo* 
reaeed, and the pr^ram returns to Step 50. If AP32 < 
APuu, the progran aldo returns to Step 50. 1 n ti)is man- 
ner, the cfifference AP32can t>e mainta&ied in the pre- 
determined range* 

Although the seventh embodiment the three vfay 
switchir^ valves 8 can be arranged to selectively con- 
nect the first branch pipes 6b, 6c and 6d to eRher the 
first main pipe 6 or the second main pipe 7, paired on- 
off v^es su^ as solenoid vah^es 30 and 31 can be 
provided instead of the three way switching valves as 
shown as an eighth embodiment in Rgure 1 8 to make 
selective switching, offering similar advantage. 

As explained, in accordance the air condi- 
thsning apparatus of fite seventh and eighth embodi- 
inents, the rstdgemnt can be supplied to the heaSng 
indoor ui^ts in a suffident manner. The branch pipes 
between the first flow contifdiers and the second 
branch Joint are fUl^ with the liquid refrigerant to dec- 
rease the arrraunt of the excessive refrigerant h^d In 
the accumulator, thereby minimizing the accumulator. 
The occurrence of the refr^erant returning to the com- 
pressor in a liquid state can be minimized to Improve 
flie reliabSify of the compressor. 

A ninth embodiment of the present invention ^i 
be explained in tenms of the features differentfirom t!^ 
thM embcxiofnent, rdienrirq to Figures 6 through 9, 
F^ure 12, and Rgures 23 and 24. Expfanaticui of the 
features sim3arto the third embodhnent wiR be onryt- 
ted for the sake of simplidfy. 

In the ninth embodiment, the liquid purging pipe 
41, the fiflh flow controller 42, the fourth heat 
exchanging portion 43, the second temperature 
detectorSI and the third pressure detector 52 consti- 
tute tK>undary surface detectir^ means. 

In the case wherein cooling is prindpaily perfor- 
med under the concurrent operation, when the liquid 
level at which the gaseoi^ refrigerant and the Rquid 
refrigerant separated In the gas liquid separator 12 
are di\aded Is below the liquid purging pipe 41 of the 
gas-liquid s^rator 12, the gaseous refrigerant 
enters the liquid purging p^41, and Is depresairized 
to low pressure by the fifth flow controller 42. The 
anKHint of the re^erant which is flowlr^ through the 
mh flow oontrofler 42 is sm^ because the re^erant 
at the inletof the f^ flow confr0lla'42 is In the form 
of gas. As a result, the refriger^ whidi Is flowing 
through the liquid puriging pipe 41 carrfes out heat 
exchange, at flie fourth heat exchanging portion 43, 
with the gaseous relrigeiant which goes flom the gas- 
liquid separator 12 to the first branch Jcdnt 1 0 ami has 
high pressure. The refiigerani in the liquid purging 
pipe 41 becomes a superheated gas having low 
pressure due to such heat exchange, and enters the 
flrstmainplpeO. 

Conversely, wtien the Hqtod level at whi^ the 
gaseous rehigerant and the liquU refirigerartt sepa- 
rated in the gas-liquid separator 12 are divSdeo Is 
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above the liquid purging pipe 41 of the gas Jiquid 
sep^tor 12^ the liquid refrigerant enters the liquid 
purging pipf» 41» and kdei^essurfzed to low piessure 
by the fimi ttow controiBer 4^ 
afc jme Wetof theMi is In ttie form 

of liquid^^ anrount ctf the refir^erant which is flowing 
ttircaigh tiie frf&i flcfw corrtroiler 42 is grea^ in com- 

\paiS5on with the case wt^ein the le&igerant at the 
fiithflpwoqintrcd![er421s 1^ thelmn^gas. Asa result, 
even when *e refrigerant which rsfiowing through the 

: Uquid purging pipe 41 carries out heat exchanger, at 
the fourtii heat exchanging portion 43, wth the 
gaseous r^fi^eiant.which 8^ from the gas liquid 
s^aratpr12intothe^brHnch joint lOand has high 

: ppesaire, the lefir^erant In tfie liquid pui^ging pipe 41 

^ enters ttie first main pipe 6 in the fonm of two phase 
sialB without becoming a superfieat&d ha^ng low 
pressure. . 

AJtfiOugh in the ninth embodiment the three way 
switdiiig valve 8 can be arranged to selectively c<«v 

: ho^^fite firstbTM andf 6d to dther the 

■first rnainpi^ malr) p^e 7, psAed 6n- 

\ off va^<» kich ^ solenoid vaives 30 and 31 can be 

/ providjed instead of th€> three way 
shown as a tenlh errtibp^ 10 to mate 

seij^'ve^swi^ advantage. 
/ Now^ the por^ol: fbr the third flow controller 15 
aaxxdingfe ttie ninth erhbodiment undw the concur* 
jfent i^jeratioh wherein coding is prmcipally perfor- 
med ¥^^^ 

■ • R^ewtS^ 

r^erant undw ttiefldw oon&ol of the refirlgwam cyde 
is smaller than ttie processing capabilfty of the put- 
doprheatexchanger 3, the diynessfraclion of the ref- 
rtgeraht whicrfi eriteis gas liquid separator 12 

. lowers to run short of a gaseous refBgerant, ttiereby 
raffing ^e liquid levielas the boundary suri^ace of the 
gasapus r^rig^ant arnf the liquid reft^CTant m the 
g^liqutd separator 12^ This causes the liquid refn- 
gi^ht to be included 6i the gaseous refrigerant at ^ 
g^nq[Ul<[ separator 12. The gaseoi^ retigimnt 

: hiding the liquid refrlgeram goes mtp the 
bKlpor u^ fost branch joint 10 and fte 

y^t^ brafK^/f^ M a result, thedegree of sub- 
codling of the nrfif^evarit at the outlet of the indoor 
htisi^tsa^^^ of the Indoor unit D ^ Increased to 
rtiti/^hdrt of hea&ig capabOity. In addition, the 
lewd lnlhega$-Oquid separator 12 rafees^.c^ 

vliOMfd lefiF^ to errter the liquki purging 0pe 41^ 

:^Sicai^Wier^ir&e^ flowcon- 
tr<3^1er 42< l^^ of liquid, the nowr^^df the ref- 

rigi^arit Is flowing through the ffltti flow 

(kintroiler^^ Even ff the refrigerartit In the 

jiquid pur^ng p!pp41 cairiesoutheatexdiangeatthe 
ibiffth -heat pprfioh 43. the refrigerant 

dc^ ipt bkbme taKe: superheated gaseous state, 
and eittm^U^ pipe 6, taking a two phase 

^ts. As a result; the degree of superttealfound from 



the tenfn>eratiffe detected by the seifiond teii^^ 
detector 51 and the pressure deteded by the third 
piBssu'e detector 52 becomes sniallJn ord^ to cope 
with this problem, tfte openntg angle of the thsd flow 
controller 15 is enlarged to increase tiie flow rate of 
the refr^erant under the flow control of the reflfigeranl 
cyde to increase the dryness fraction of the refriger- 
antwhich flows intothega^-iiquidseparatar 12. Infliis 
manner* thegaseous refrfg^ant can be ensiffed in an 
adequ^ amount to obtain a suitatteheating capabi- 
1^ of the heating indoor unft D. 

On the other hand, when the flow rate of flie ref- 
rigmnt under the fiow cpnbrol of rafrigorant isyde 
is greater than the processing capabilily of the out- 
door heat exchanger 3, the dryness fraeeon of flie ref- 
rigerant whidi enters the gas liquid separator 12 rises 
to txing the flow rate of the gaseous refrigerarit into an 
Gversupply state. As a resiult, the liquid level as the 
bmiTKlary surfaciB of the gaseous refrigerant 9k1 the 
liquid refrigerant in flie gas^iquid separator 12 lowers, 
causing the gaseous lefri^rant to be inchided in the 
liquid refngerant the gas4lquid ^p^rator 12. 
Because the Hquid refrigerai^ Inckiding the gaj^eous 
refrigerant enters the first heat exchanging pcnfldn 1 9, 
the degree of subcooling of the refngerantatthe outlet 
of the first heat exchanging portion 19, le., at tim lrtfet 
of the second liow controfler 13 decreases to run short 
of heat exchange c^pabHity at the flrst, second and 
third heat exchai^ing p(»1ions 19, 16a, 16b, 16c and 
16d. Thi^ the de^eeof subcooling of 6ie rsfrigeiant 
which e going to enter from the second Standi joint 
11 into the cooling Indoor unSs B and C become^ 
insuffident to deteriorate good dlstritnitlon of the ref- 
rigerant In addition, the dqukj level m tiie gas liquid 
separator 12 towers, causing the gaseous refrigerant 
to enter fl7e liquid purging pipe 41. Because the refri- . 
gerant at the inlet of the fifth flow omtrdler 42 is in 
form of gas, the flow rate of the refrigerant whidJ Is 
flowing through the Hfth flow contro8©r 42 decreases, 
and the retriger^nt in the liquid purging pipe 41 t^eis , 
a supertieated ^seous state due to heat exchange at 
the foiff^i heat exchanging portion 43; Then the reffri- 
gerant enters the fast main pipe 6, taldng such 
supf^eated gaseous state, v^ich increases the des^ 
ree of superheat v^ich is found fPCHn the temperature . 
detected by the second ten^rature delpctor 51 arid; 
the pressure defiecfed by the thM jnes^ detectoir 
52. In order to cope with this prot^em, the opening 
angle of the third flow controfler 15 is reduced to dec*^ 
rease the flow rate of the refrigerant under the flow 
oontrof of the r^rigeraCton <^de, thereby lowering th^ 
dryness fradtton of: the refrigerant which enters the 
gas-liquid separator 12. in this manner, the gaseous 
refrigerant carr be ensured at an adequate anxHint to. 
prev^t the gaseous refrigerantfrom entering tie flrst 
heat exchanging portion 19. Tim» tiie relir^rant 
which enters the cooling indoor uvSta B and C can l>e 
obtained, havir^ a sufilGient degree of subcooling to 
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ensure good dtet^utlon of the refrigerant 

The explanation wQi be continued, referring to 
Figures 23, 12 and 24. 

Referring to Figure 23, there shown a schen^ 
tic dlogirm showing the control for the third flow con- b 
troller 15 according to the ninth embodiment Fust 
degree of subcooKng calcuiation means 27 calculates 
a degree of subooormg (hereinbelow, refenred to bs 
the first degree of subcodlng SC1) based on the tenv 
peratuTB detected by the first temperature detsdor 23 io 
and the pressure defected by the first pressure d6teo> 
tor 25. A first degree of superheat calculatton nneans 
28calculatesadegreeofsupeftieatattheoufietd'the 
fourth heat exchanging portion 43 O^ereinbelow, refer- 
red to as first degree of ^perheat SH1) based on the is 
temperature detected by the second temperatLn^ 
d^ectXH* 51 and the pressure detected by the third 
piessurs detector 52. Based on the first degree of 
subcoding SCI and the first degree of superheat 
SHI , control means 29 det^nines the opening angle 20 
of the thM flow controller to control rt 

An example of the eiectrica! connecflon for the 
omtrol in the ninth embodiment is ^llarto the ^eo- 
trical coiHtection shown In F^ure 12 with respect to 
the ttiird embodiment Reference numeral 60 de^ 2S 
nates a nnarocomputer which Is arranged in a control- 
ler 5g, and whfeh includes a CPU 61, a memoiy 62, 
an input cirsuit63and an output ctaift 64. Reference 
numerals 65, 68, 67, 68, ^ and 70 donate resb- 
fors which are connected in series with the first, sec- so 
ond and third t^perature detectors 23, 51 and 53, 
and the first, second and third pressure detectors 25, 
26 ari^ 52, respecSvely. Reference numer^ 71 desig- 
nates an A/D converter which converts detection out- 
puts ffxm the fust, second and third t^perature 35 
detectors 23. 5 1 and 53, and the fast, second and ih^d 
pressure detectors 25, 26 and 52 Into digital ou4)uts, 
and which gives its outputs to the input circuit 63. Con- 
trol transistors 52 and 53 whldi control the opening 
angle of the tfinrd flow controner 15 are connected to 40 
the output circuit 64 through resistors 74 and 75, re- 
specthrely. 

E%efeiTlng now to Figure 24, there Is showa flow- 
chart showing a control program fer the open^ angle 
of the third flow controllef 15, wMch is sbx-ed In the 45 
memory 62 of the microcomputer 60. At Step 60, it is 
^ged wh^her the fkBt degree of superheat SHI is 
a predetermhied flist set value cratxyve. If affirmative, 
ttie program proceeds to Step 82. if negative, the pro- 
gram proceeds to Step 81. At Sti^ 81, the opening so 
angle of flie thM flow controQer 15 Is increased. At 
Step 62, It is judged whether the first degree of sub- 
cooling of SCI is a predetennined second set value 
or below. If afRrmative, the program proceeds to Step 
64. If negative, the program proceeds to Step 83. At 65 
Step 83, the opening angle of the third flow controiler 
15 ia decreased. At Step 64, the openir^ angle of the 
third flow controller 15 Is not changed. 



As e9q>la!ned, in accordance with the condi^ 
tioning apparatus of the ninth and tenth embodiments, 
the control under the ooncurent operaflon wherein 
cooling Is prindpaDy performed ^ made audi that tha 
boundary suHace of the gaseous refrfgersnt and the 
ilQuld refr^erant in the gas-Tic^Id separator Is below 
the location of flie liquid purging pipe, and the refriger- 
ant at the oiiflet of the first heat exchanging portion 
takes the set degree of subcooling. Such control can 
ensure an adequate heating capability for file heatii^ 
indoor unit, and give sufPident de^ee of subcooTing 
to the relir^erant which is going to enter the coolkig 
IndocMT units. In other words, the opening angle of tfie 
third flow contndier increased fn a way to lower the 
boundary surface of the gaseous r^gerant and the 
liquid nsfligerant to a position betow the liquid purging 
pipe in the gas^lquld separator, thmby preventing 
the occurrence oFstK^h state that the flow rate of the 
refrigerant under the flow contrd of the refr^erant 
cycle is ^naDertfran the processing capabllHy of the 
outdoor heat exdianger, and the dryness fraction of 
the refrigerant which enters the junctbn device loweis 
to run short of heaflng capabOi^duelo shortage cf the 
gsseous refir^erant On the other hand, the openir^ 
angle of ttie fitird flow controller is decreased \n a way 
to bring the degree ctf subcooling of the refrigerant at 

inlet of the second flow controQer to the set degree 
of subcooflng, thereby preventing the occunrence of 
such state that because the flow rate of tfte refrigerant 
und^ the flow conftol of the n^geratiOT cyde is gre- 
ater than heatexchangecapabiiifyof theoutdoorheat 
exchanger, the dryness fracOon of the refr^erant 
which enters &ie junction device is increased, and the 
flow rats of the ga5«}us refrigerant is excesswe. In 
that manner, it can be prevented that good distnlTUtion 
of the refrigerant deteriorates because a part of the 
gaseous retngerant which can not ^feo the heating 
indoor unit enters the second branch joint and 
because the degree of subcooling of the refrigerant 
which enters from the second branch joint Into tire 
coding indoor unSs bea»mes insufRdent 

An eleventh embodiment wffl be expla&ied, refisr- 
ring to F^ures 25 through 28. 

Although explanation of the eleventh embodi- 
ment will be nrade for ttie case wherein a sbgle heat 
source device is connected to Indoor unSs having 
different capadties, the present invention is also 
applicable to the case wherein a sir^le source device 
is connected to more than two indoor units, or a single 
source device is connected to indoor units tiaving the 
same capad^. 

The expianadon of the eleventh embocSmentwOI 
be rriade in temis of the features dHVisrent from the 
third en^dodlment Explanation of the feahires of the 
eleventh embodiment simflar to the third embodiment 
win be omitted for the sake of simplicity. 

In F^ure 25, reference nwnerais 6b and 60 desig- 
nate first branch pqies which conned between a jiino- 
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tion device E and indoor heat exchangers 5 of Indoor 
units B and respectively, and which correspond to 
a first main ptpe 6. Reference numeraTs 7b and 7c 
des^nate second branch pipes which connect be- 
frv^tttefedoorjieat exchangers 5 of the indoor units 
B and C and the Junction device E» and which con'e- 
spondto iajseoond nrt^n pipe 7. I^erence numeral 8 
d^gnates ^ree Way sswftchihg vah^es which can 
$elec!ivdybonnectthe first branch pipes 6b and 6c to 
e^^ the first mam pipe 6 or the second main pipe 7. 
Rd^^nce numeral 10b, 10c and lOd designate first 
blanch ports v^ich correspond tp the respective three 
way switching va!v^ 8. Reference numera! 9 des^ 
nates first flow controllers which are connected to the 
second branch pipes 7b and 7c. Reference numeral 

10 de$iigr0tes a first branch joint whlch^ indudes the 
Is^portsipb, lOcahd iod, and the three way switch^ 
big vdves dmialdng seie^ conn^on to either^ 
flist niain pipe 6 or the second naain pipe 7. Reference 
numeral 11 designates a second branch joint which 
Ihishides the 81^^ pc^ lib, 11c and 11d. 
and a confluent portion of the second t)rfflich ports. 
Reference numersd 44 designates a first combinative 
portion whidi combines the first branch ports 1 6c and 
■1(rito connect tip tire firstbranch pipe 6cfor the indoor 
iiiift C haying a grg^ater capaci^. Reference numeral 
4^ donated ia second combinafive porton whk^ 
/^)n^ines the second branch ports 11o and 11d tt> 
; connect to the second branch pipe 7c for the indoor 

^^^^ 

. The operatbn vf: appaiatus 
constructed in accorctihce with the eleventt^^bo0- 
ihent wU| be explair^/ 

Firsgy. the operation of sdo cooling wfll be exp^- 
. lafrtedriBferring to Figure 26. 
H . As indicated by . arrows of. solid line in Figure 26, 
tte refrigerant gas which has i>een discharged from 
the compressor 1 is drvtded at the secorki branch joint 

11 into two portions, one of them entering the indoor 
unit B tlwough ttte second brandi port 11b and tt» 
second' branch f^e 7b, and the other enterii^ Vhe 
iiiddpir unit C/throuigh the; second bran^ ports 11c 

l^ahd 1 id, th€i second coihbirtative portion 45 and Vne 
^ecohd ibranph pipe 7a The refrigerant goes into jte 
y^r^ switd^ii^ 8 from the Moor unft B 
through the firsltonch pipe 6b and the fast branch 
pc^ 10b, arid frorn the indoqr unit C throt^h the first 
bn^nc^i jplpe eai, the first cdnibbiath^e pwtfon 44 and 

vfhe^^^ iOd. Then refrigerant 

,,pa^;^ through the fir^ fcjranch joint 10, and is 
Wptr^ through tt^ finst niain 

; pit>^ 6,4he;fbiMi!^eck^^v^ 33, the lour way swlcte 
!fng>ra>ve 2 ajid trisa siccumulator 4, In ftis manner, a 

vcSradafiOT i^ftSe t$ formed to carry out oDofltng. 
AJtiioy^h the r^eraht whidi enters Ink? the first 
brahc*? joifttlOtre^ 

cai^^ Kefhgerantfrom 

urut B Iri terms of amount, tfie refi^erant from the 



indoor unit C Is divided Into two parts at the first cc»iv 
binative portion 44 and these parts enter the ttiree 
way switching valves 8 through the first branch ports 
10c and lOd, respedWely* This arrisigenient allows 

5 the refrigerant to enter the first rhaln pipe 6 whfle 
pressure toss of the refrigerant ttirough the three way 
switehmg valves 8 is restrained at a low level. 

The refrigerant which is going to enter the indoor 
unit C IS divided Into two parts, and these p^ are 

10 coded to obt^n sufficient degree of subcopling at the 
third heat exchanging portion 16c and iSd, respect- 
hre^. After that, these divided parts pass through the 
second branch pcvts 1 1c and 1 1 id, and)oin:at the sec- 
ond combinative poifion 45. Tl^ refrigerant thus 

IS Joined enters the Indoor unft C thrmjgh the second 
branch pipe 7a Tte anrar^ement wherein the refri- 
gerant is divkled into two parts for passing through the 
third heat exchanging portions 16c and 16d cah rest- 
rain pressure loss In passing therethrougtL 

20 Secondly, the operation on solo heating w9) be. 
expiamed, referring to Figure 26. As indicated by . 
aitxiws of dotted line Figure 26i die refK^^ 
which has been discharged from the conr^MBSSOr 1 
passes throi^h the second rnain pipe 7 and the gas 

25 Ik^idseparator 12. Therefirigerant is divided into hwo 
portions through the first branch joint 1 0 and the tlroe 
way switx^ing valves S, one pcMtion enierfaig the. 
indoor unit B tirrough the fir^ branch port 1 0b arid the 
first t>ranch pipe 6b, and the other portion entering the 

30 indoor unit C ttrough the second brandi p<yts 10c 
and lOd, the first combinative portion 44 and ttiefflrst 
branch pipe 6a« The refrigerant which has entered the 
indoor units B and C flows Into the second branch joln^ 
1 1 from the Indoor unit B thnn^h the second brandi 

3S pipe 7b and the second branch port lib, and finoin the 
. indoor unit C through ^e second branch pipe 7c, the 
second combinatrve portion 45 and. the second 
branch ports lie and lid Atthough the refrigerant 
flows fifom file first branch joint 1 0 into the indoor unit 

40- C having a greater capacity is greater tfian the refri- 
gerant to the indoor unit B in terms of amount, ttieref^ 
rigerant whteh gdng to enter th^ inckKxr urit C Is 
divided into two parts fCH- passing ti^cugh the ^ir^ 
wsy switehing vsdyes 8, and join at tiie first combina- 

45 tive portion 44 throii^h the first branch ports 1 0c and 
1 0d. This anangemeift aflows Sie r^erant to enter 
^e Indoor unit C w^Qe prassura loss of ^e refr^erant 
passing through the three way smtoMng v^vi^ 8 can \ 
be restrained at a low level. In addifion, althoi^h the 

50 refrigerant which is going to flow ffOTtttel^^ 
C into the secoiid brsoich joint 11 is greater tttan the: 
refrigeiant from the Indoor unft C in terms of arvount, 
the refrigerant which ent«5 Item the Indoor unit C is 
divided imo two parts at the second combiniative^p^^ 

55 tion 45, and these parts flow Into the third heat 
exchanging porOons 16c and 16d through the sepond 
brancA^nrts llc.and 11d. Such airanganem stf^^ 
the lefr^eraiit to enter the second bran^ joint 11 
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while pressure toss of the retrigerant passing through 
the third heat exchanging portions 1 6oand 16d can be 
restrained ata low level. 

The concunrent operation wherein heating is prfn- 
c^a!ly perfom^ will be explained, refemng to Figure 
27. Explanation wfil be made for the case wherein the 
Indoor unit C carries out heating and the Indoor unft B 
perfomis cooling. 

As Indteated by anows of dotted line in F^ure 27, 
the refrigerant gas which has been discharged from 
the COT^mssor 1 passes tiirough the first branch 
ports 10c and 104 theflrst combinatiye porfkm 44 and 
the first branch pipe 6c In that mier, and enters the 
heatifQ Indoor unit The refr^erant flows firom the 
]r)6oor unit C Into the second t»anch joint 1 1 trough 
the second ixranch pipe 7c the second combinative 
portion 45 and the second fc»anch ports 1 1c and 11d. 
Then the refiri g er a n t is divided into two parts at the 
second t»anch joint 11. One of the parts enters the 
cooling indoor unit B through the second brguich port 
1 lb and the second branch pipe 7b« and fiows from 
the indoor unit B into the fkst main pipe 6 throu^ the 
three way switching valve 8 connected to the indoor 
unitB. 

Another part of the relrigerant passes through a 
fifth ^ow conlrc^er 17. and joins wfth the refrigerant 
which has been passed through the coding Indoor 
ui^ D. Although the refrigerant wlUch Is gohg follow 
from the first branch joint 1 0 mto the indoorunit C hav- 
ing the greater capacity is greatea^ than the relrigerant 
firom Sie indoor unit B In terms of anvHint, &e refriger- 
aittothe indoor unite is divided Into two parts fbrpas- 
smg through the tfvee way switching valves 8, and 
joins at the first combinative portion 44 through the 
first branch ports lOo arxj 10d. Such anrangement 
allows the refrigerant to enter the indoor unit C whSe 
pressure loss <tf the refrigerant passing through the 
fiwee way switching vah^es 8 can be restrained at a 
low level. 

yuthough the refrigerant which is going to fiow 
from the Indoor unit C Into the second branch jomt 1 1 
IS greater than the refngerant to the indoor unit B in 
tenms of amoiHit, the r^ngerantfrom the indoor unit 
CInto the second branch pint Ills divided Into two 
parts at the second combinative portion 45. These 
parts pass through the second branch ports 1 1 c and 
1 1d, and are cooled to obtain sufficient d^ree dsub- 
coding at the third heat exchanging portions 1 6c and 
16d before entering the second branch joint 11. The 
anangenient wherein the refrigerant is divided into 
two parts for passing through the third heat exdiang- 
ing portions 16c and 16d allows pressure loss of the 
reir^gaant to be restrained at a low level In passing 
therethrou^ 

The ooncurrent operation wherein cooling is prin-* 
cipaDy performed will be explained, rafemi^ to Figure 
2& Explanation w8l be made for the case wherein the 
Indoor unit O carries out coding and the indoor unit B 



p^fbnns treating. As kidicated by an^ws of sdid fine 
in Figure 28, the refrigerant gas which tes been dis- 
charged fimi the compressor 1 1s forwarded to the 
gas4iquid separator 12 in the junction device E. In the 
5 gas-liquid separator 12, the refrigerant separated 
into a gaseous refrigerant and a liquid refrigerant The 
gaseous refrigerant passes through the fast branch 
jdnt 10, the three way switching vaNe 8, the first 
branch port 10b and the first branch pipe Bb in that 
ord^, and enters the heating indoor unit B. On the 
other hand, the iiqutd refngerant enters the second 
branch Joint 11 through a second Sow controller 13, 
and Jdns with the refr^rant ythlch has passed 
through the heaOig Indoo- unit B. The refrigerant thus 
joined flows htto the coding Hidoor unit C t^vough the 
second branch^nt 11. the second branch ports 11c 
and lid, the second combnative portton 45 and the 
second branch pipe 7a Then the refrigerant passes 
through the first branch pipe 6c the first con^inative 
portion 44 and the first branch ports 10c and lOd. The 
refrigerant is inspired Into the conq>ressor 1 through 
the ttvee way switching v^es 8 connected lo the 
indoo- umt C, the first branch jdnt 1 0, the first man 
Qlpe 6, the fbur^ dieck vaNe 33, thefour way switch- 
Big vah^2 and the accunuilator 4. in thatn^nner» a 
drculation cycle is formed to carry out the concunrent 
operation wherein coding is prindpaDy performed. 
Although tte r^rigerai^ which will enter the first 
branch joint lOfrom the indoor unit C having the gre- 
ater capadty is greater than the refrigerant to the 
indoor unit B h terms of amount, the r^rigerant from 
the Indoor unit C is divided into two parts at the first 
cOT^tnath^ portion 44 for entering the three way 
switehing valves 8 through the first branch ports 10c 
and lOd. Such arrangement allows the refrig^ant to 
enter the first main pipe 6 while pressiffe loss of the 
reft^erant passing through the three way switching 
vah^ 8 can be restrained at a low level. 

The refrigerant which will enter the indoo- unit C 
having the ^ater capacity is diwied at the second 
branch joint 11 for passing through the third heat 
exchanging por^ns 16c and 16d. and is coded to 
obtain sufndettt degree of subcoding atthe DM heat 
exdianging portions 16c and 16d After that, Giese 
parts join at the second combinative portion 45 
through the second brandi pcxts 11c and lid, and 
enters the indoor imK C through the second branch 
pipe 7c, The arrangement wherein the refrigerant Is 
divided into such two paris for passing through the 
third heat exchanging portions 16c and 1 6d dlows the 
nelrig^nantto restrain pressure loss at a low levd bi 
passing therethrough. 

Atthough In the eleventh embodiment the three 
way sw&ching valves 8 can be arranged to sdectNely 
connect the first branch pipes 6b and eo to either the 
first main pipe 6 en* the second main pipe 7, paired on- 
olf valves such as sdenoid vahres 30 and 31 can be 
provided instead of the three way switching vaNes as 
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^ shown as a twelfth embodiment fn Rgure 29 to make 
s^ectlve switching, offering sfmflar advantage, 

. As e^qslalned. m accordance with the air condi- 
tioning systan of the Seventh and 1we!fih embodi- 
ments, depending on the capacitfes of the ffidoor unfts 6 
connected to the junction device, an individual use of 
^fte respedtive fffst ports or a CO 
fir^ ports, and an individua) u^se of the. thinj heat 
exchar]9ing porlSbns tor a combined 
.tfte third heat exchanging porCoris can be made for io 
connection with the indoo; units. By this arrangement, 
/ the refngerant whidi will flow into the first brancii joint 
from the indoor unithaving agreater capad^, and the 
f^'gefant which vnli flows 

into the indoor unit havaig a greater capacity can rest- is 
. rain pressure loss ata low level m passing ^ 
three way switching valv^ This can prevertt ttie 
occurrence of such s^ihat he^ngcapabili^ ^ to^ 
ered due to ah decrease in the condensasing press^ 
ate at the heating Indoor unit, and ttet Pooling 20 
capabrity is lowered dise to an increase the 
.evaporating pres^ffB at the^^^ . 

; inadtSi^n^^^^ isgo^ to^flter 

::ttesec?)ntfb 

^reat^ capadty, sffwJ the refrigerant whidi wiH flow Z5 
(:1iri^ the second bra 

Ingihe gresiter ca{^cily are sufiidently cooled at ttie . 
rthird'heat exdE^ portions to obtain sufficienl . 
^>d^jfiBe of subowling-Fui^ loss of tte . 

refr^ierarit which fe passing through the third heat 30 

exch^hglj^Q pcvtions can be restrained at a low level. 
r The present inv^itlpn can offer an advantege In 

that a single kind of junc^n device can be coraiected 
• a piurefrly of Indoor uhib 

tb obtain a required capabSity wfthoutspedaiizmg the $5 
: respective connection branch ports, depending on the 
: ^pactfes the indoor unte. 

- A thlrt^nth embodiment of the present Inventioh 
' will tedesolbed hi te^ 

•^the fiik embodiment, referring to Figure 3a tiirou^ V*? 
- 36. Explanation of the feature of the thirteenth embio- . - 
;-dfnn^sliroWto 

terthesaJceirfsa^ 

in Figure 30, reference numeral 8 des^nates 

switbh^ig valve junctl^ 45 
v^fixsi brancii joint to sei^tively connect first branch 

pipes i^b, 60 arYd 6d:to efCher afi^ 6 or a 

V secbrKl main pipe 7, and which have ftet jxate prty 

yided with- 6n-^ 

^ebsnd TT^Ih pipe T, and second ports provided wfth so 
•oh-blTyaifves Sbforopnneotlpn with die 

:.;e;. ■■ . ^ 

In krfdcodmg, therefrlgerantnpws in arefirtger- 
ant circuit as indkiate^ oif sdid line in Figure 

■■31, •. . ss 

The Mtd)bg yalv0 Juncfio^ 8 In the first braiich 
: JdBfit la 1^ on-off ivahres 8a for the jBrst jwrts 
d^sed; and the^^on-oii^S^M 



opened 

In sdo heating, the relKgerant flows in tiirough 
the refrigerant circuit as Indicated by arrows of doted 
line M Figure 31 . The switching valve junctions 8 in the 
first branch jdnt 10 have tiie on-offvah^es 8a opened, 
and tiie on-irff valves 8fc) dosed. 

The case wherein heating is principally perfor- 
med under tiie concurrent operation wiSt^ ecp(aH)ed, 
refening to Figure 32. Explanation «^l be madefbrthe 
case wherein two indoor units B and C carry out heat- 
ing/one irKloor unit D canies (HJt cooling. 

The refrigerant flows throi^ the refi^ersmt dr- 
cuitas indicated t>y arrows of sdid line. Theswitching 
v^ve junctions 8 which are connected td the heating 
indoor units B and C have the on-ofTvah^ 8b fdrthe 
second ports dosed, and the on-off valves 6a for tiie 
f^ ports opened. The switching vah^e jundion 8 
which is connected tothe coding iiKlooirunitD hasthe 
on-oir valve 8a fbrthe fnst port dosed, and tiie on-ofT 
vah^e 8b tor the second port opened: In this cycle, a 
part of tile liquid refrigerant enters a bypass pipe 14 
finom a confluent portion of second branch pipes 7b. 
7c and 7d m a second braitch jointll. That pst of tiie 
jlqufd refirSgerant is depressurtzed to low pressure by 
a ttiHd flow coritrdler 15, and canies out heat 
. : exchange at third heat exchanging portiphs 16b, 16c 
and 16d, and a second heat exchanging porScm 
16a. The refrigerant which has ev^poiia^ due to 
such heat exchange flows into the first ihain pipe 6. 
Ori the oti^ hand, the refrigerant ^*ch has carried 
out heal exchange and has been cooled at tiiesecond 
and tiilrd heat exchariging portioiis 16a, 16b, 16c arid 
. 16d to obtain sufBcientsubcboling flows from the sec- 
ond branch joint 11 into the coding Indoor unit P. 

The case wherein cooling principaDy perfmned 
under the concurrent operation wiO be explained, ret- 
erring to Figure 33. Exp^nation wil be n^de for tiie. 
case wherein tiie indoor units B and C cany but cbol^' 
ing, and tiie iridqor unit p performs heating. , 

The refrigerant flows tiirough the refr^erant dr- 
cuit as Indcated by arrows of sdid Pne in Figure 33. 
In this mode, tiie svritching vatve junctions 8 viA^ 
connected to the coding indoor units B and C have 
the on-off valves 8b for the second ports opened, and; 
the onroff valves 8a tor tiie first ports dosed- The 
switching valve ^jnction 8 which is connected to tiie 
heating indoor unit D has the pnr^ff vah/e $a for the 
first p<^ opened, and tiie on-olf vah^e 8b for the seb* 
end port dosed. . 

Now, how to cany out defrosting In accoidance 
witii tiie thirteentii embckliment tinder thB concuni^ 
opmiion wherein heating Isprlndpafly pc#r^^ 
be explained, referring to Rgure 34,:^p!€matk»i w9l 
be made for tiie case wherein tiie indoo- units B:ark^ 
C cary out heating, and the Indoor un& D carriesout 
. coding. 

As indicated by arrows of sdid llrie In Rgiire H 
tiie reftfgerant whtoh has been disdtarged Mm a 
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compressor 1 and has been a gas having high tern- 
pera^re under high pressure carries out heat 
exchange at an outdoor heat exchanger 3 to be con- 
densed while d^iros^g the outdoor heat exchanger 
3. Aiter that, the refrigerant passes through a thvd s 
check valve 32, the second main pipe 7, a gas-^lquid 
separator 12 ami a second flow conircdier 13 in that 
order. Then fte left^erant passes through fhe second 
branch joint 11 and the second branch p^ 7d, and 
enters the coding indoor unit D. The refr%erant which io 
has entered fhe coding indoor unit D is depressurized 
to low pressure by a fkstflow controfl^ 9 which is 
ananged In the cooling indoor unit D and is ftjfly 
opened. The refrlgeFant thus depressurized cairies 
out heat exchange, at an indoorheat exchanger 5 in is 
the 'mdoor unit D, with the air In the room with the 
indoor unit D in it The refrigerant !s evaporate due 
to such heat exchange to be gasified, thereby coding 
the room. The refilgerant thus gasified passes 
through the first brandi pipe 6d, the first branch joint 20 
10 and fhe switching valve junction 8, and is Inspired 
into the compressor 1 through the first main pipe 6, a 
fbui^ check valve 33, a four way switching valve 2 of 
a heat source device A. and an accunrtulator 4. In that 
manner, a circulation cyde isfonmed to continue cod- zs 
ing whOe defrosting. At ttiat time, the ^^Mlng valve 
junctk>n 8 %i^ich Is connected to the coding Indoor 
unit D has the on-o? valve 8a for the first port dosed, 
and the on-off vah/e 8b for the second port opened. 
Ttte swTtdhmg valve junctions 8 which are connected 30 
to the other indoor units Qn heating, or In stop- 
p^e/ventSation) have the first pcvt on-otf valves 8a 
and the second port on-off valves 8b dosed. In addi- 
tion, first How controllers 9 for indoor units other than 
the coding Indoor unit are dosed. In this time, the first 95 
main pipe 6 Is at low pressure in it, and the second 
iT^n pipe 7 is at a high pressure in whidi neces- 
^y causes the third check valve 32 and the fourth 
dieck vaWe 33 to conduct for the refr^erant 

Further, in this cyde, a part of the refrigerant 40 
which has passed through the second flow contrdier 
13 enters the t^ypass pipe 14, and Is depressurized to 
tow pressue by the fliird fiowcontroOer 15. The rsfirl- 
gerart thus depressurized canies out heat exdiange 
at the third heat exchanging porttons 16b, 16c and 45 
16d, at the second heat exchanging portion 16a and 
at a first heat exchanging poitton 13. Ih e lefr^erEnt 
which has been evaporated due to such heat 
exchange passes through the f^ main pipe 6 and the 
fmffth chedc valve 33, and is inspired faito the com- so 
presw 1 ttnough the fbur way reversing vahre 2 and 
the accumdator 4. On the other hand, the refirfgerant 
which has canted out heat ^(change and is coded at 
ftie first, second and third heat exchanging portions 
19, 16a, 16b, 16cand 16dtod9tainsufndentsutMXid- ss 
Ing enters the coding Indoor unit D. 

In that n^ner, the cooled rsfUgerant does not 
pass through the heating indoor heat exchangers 5 



and the forst branch pipes 6b and 6c to prevent a user 
fipom feel&ng cold in the heating rooms with the hidoor 
heat exchangers 5 in them. The first branch pipes 6b 
and 6cforthe Indoor units whidi are expected tooany 
out heating are not coded by the refrigerant, which 
can shorten the time required to resume odlnaiy 
heating flnom completion of defrosting. 

Explanatton wi be conSnued, refisrring toRgures 
35 and 36. 

Figure 35 is a schematic diagram showing the 
contrdforthedefirosfingwherein heating IsprlndpaBy 
performed under fhe concunrent operaUon. 

Based on a s^nd indicative of a continuous com- 
pressor opetatton period tnom continuous campressor 
operation pertod counfing means 21, and a signal 
indicative ctf a conh*nuous operation at a predeter- 
mined temperatore isr bdow which is outputted from 
continuous low pipe temperature pertod dounting 
means 22 based on a signal Indicative of an outdoor 
heat exchanger temperahfl^ detected by a pipe tem- 
perature detector 20, defrosting start determination 
means 23 detsndnes whettier defrosting should be 
started or not Oontrd means 26 diamines fhe 
switching otf the four way reversing vah« 2. the open- 
ing angles of the first flow controllers 9. and the on-off 
operations of tiie farst |x»ton<<rff vahres 8a and tiie 
second porton-off valveis 8b to carry out the starting 
operation cf defrosting. 

Witii regard to termination contrd for defrosting, 
based on a signal indicative of an <Hitdoor heat 
exdianger temperature detected by tiie pipe tem- 
perature detector 20, and a signal indicative of a def- 
rosting period which is counted by defrosting period 
counting means 24 since defrosting started as the 
result of the detemrtination of the defn^ting start 
determination means 23, defrosting completion deter- 
mination means 25 determines whetiier defrosting 
shodd be terminated or not Based on such detenr^ 
nation, tire control means 26 detemiines ^e switdiing 
of tiie foifl- way reversing vah^ 2, the opening angles 
of the first flow conboHers 9, and tiie on-olf operations 
of tiie first |»it on-off valves 8a and the second port 
on-off valves 8b to carry out the termination control 

Referring now to F^ure 36, tirere is shown aflow 
chart shoving the defrosting control \A^lch c^ed 
out under the concurrent operatton wherebi heati'r^ Is 
prindpdiy pertbnr^, in accordance witii the thir- 
teenth errAKsifrnent 

At Steps 27 and 28, the determination of a con- 
tinuous compressor operation period, and the deter* 
ntinatibn of a continuous low pipe temperativB period 
are made, respectivdy. Hi botii period are continued 
for predetermined periods, respectively, the program 
carries out a defin»5ling contid which is Indicated at 
Step 29 and the subsequent Steps. At Step 29, tiie 
four way reverslr^ valve 2 is switdied &i a way to u^ 
tite outdoorheat exchanger as oondenser. At Step 30, 
tiie first flow confrdlera 9 which correspond to fhe 
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iiiaafing inctocr units are closed. At Step 31, the first 
port pn-off valves 8a and tfie second port on-off valves 
8b which correspond to the heatong indoor umts are 



After defrosting has sftarted, t^^^ 
a defirostnig operation period and the detennmaSon of 
a pip^ temp^ratin^ is made 
ie^jpectiveiy. if the deftoslfng operaHon Is continued 
for a predefennrnetf period or longer, or if the pipe 
tenfjperature has achieved a predetermined value or 
above, ^e defbsiing termination contrx^ is ca^ 
; ; at$tep 43 and the^subsequenl steps. At Step 43, the 
four way fevoRSfng v^e 2 is returned to. the state 
where tfie re^^ >^e 2 was before deftosting 
started. At Step 44, the first flow controllers 9 of the 
h^ng Indoor units are returned to the slate wh^. 
V thefa^fiow con^ 9 were before definosting star- 
.. : ted; At Step.36/the W 

s^nd port on-off valves 6b which conrespond to the 
^ : heaOrig Indoor units are returned to the state where 
; tfHe on-off vaWes 8a and 8b were before deflating 
started. 

As expiained, iri accoit^ 
: iti<»iGng apparia^ of die ^irteenfii ernbodimeht, irt , 
: : deiipsti^ concurrent operatiori, the four 

; way rwer^ vaJye fe switched. The cooling indoor 
unit continues cooliiig operation, and the heating 
^ • ifisa>ftnecte^ the refr^erarit dr- 

:;,cuit by dosing theon-offvalyesandthelirstfkwcprH 
; troi^ aire connected to the heating indoof 
• units. This anai^onenl can prevent a user finwn lee^ 

V • li^ cdcl ihthe heatii^ roomi utBize the quan- 

ti^ of heat d>taiin^ from the . oooliiig room to 
.V terininpate d^ 

: Tlie first bratKih pipes whidi are connected to the 
. : hei^ng Indoor unfe are riot cooled by the refirigerant, 
] : whiqh-pan shorten the ^time required to resume ordl- 
.--^•.nan^lieadiigfir^ 

Afpurteenth ernbodiment of the present invention 

V vyffl be e)Qrfainedj re^ through 39. 
. . Iliii^^thic^ of the refr^^ant cifouit, and operations 

^er than deffiros&ng In the fmrteenth ernbodinfeiit 
. are, sfimiiar $o those of the thirteenth ,errit)odlmenit . 
" shdiwiin FQ^ 

The (Mrosfing operation oS fte fourteenth embp- 

:dfiTient wBI be deso^ in detaii, referrir^ to Rgure 

As Iridlcatecf by arrows of solid line in Rgtire 37, 
tiie refiigerai^gas v^ich^^ 
. ponipress^^ 1 and has high temperature linder high 
pressi^ rsKfiates Iteat at an outdoor heat exchanger 
:3 to be a»oIed.a whSe defiro|8ring tte 

putdocr heat pas^ 
: . . thrtx^^ tliiix^ c^^yatve 32. a smnd main pipe 7, 
- ; a gc»iqiJ^ s 

^ iknd^a in that order, and enters 

: a first j|n;^n pipe S. the refi^^Qerant is inspired into the 

chedcyahre S3, afour 



way reversing valve 2 in a heat source devfee A, and 
an accunujlator 4. At that mode, the first main pipe .6 
is at low pressure in it, and the second main pipe 7 is 
at high pressure in it, which necessarSy Causes the 

5 third check vah« 32 and the fourtfi chedcvah^ 33 to 
conduct for the r^f^erartL 

in addiHon, In ftis mode, first port onHDff valves 8a 
and second pwt on-off valves 8b of s^^tdting vdive 
junctions 8 in a ftst branch joint 10 are all dosed. In 

10 ' addition, first flow conhioliers 9 in indoor units are aU 
dosed. This arrangement prevents the refrigerant 
from passing through mdoor heat exdians^ 5 and 
first branch pipes 8b, 8c and 66, avoiding the occurr- 
ence <tf such case that a user feels cold in a heating 

i6 room due to ah decrease in evaporafing tempeiatore . 
of the corresponding indoor unit orthat the hdoorunit 
is iced. In addition, the first branch p^es 8b and 8c ^ 
arKl 8d which are.conniscted to the kidoor units are not . 
cooled by the refrigerant, which can shorten the time 

20 requiifed to resume ordihary heating Irom completion 
of defrosting. 

Exfrianafion vtffll be contlnuedt teferifng to Figiff^ 
38 and 39. 

In Rgure 38, thm is shown a scheihatic<fiagram . 

25 showing the structure of defrostmg coritrd accbrdifig . 
to the fourteen^ end)0diment 

With r^ard to the starting control for defros^, 
based on a sigrial incficative of a QOTitimioi^ 
sor operation period flfom continuous oorhpresscHr 

30 operation petM counting means 21> and a signal 
. indicative of a continuous operatipn at a -predeter- : 
rnlned temperature or bdow whidi is outputted from 
. . continuous lovy pipe temperahne period ooui^rig 
. . means 22 t>ased on a signsd indicative of . an outdoor . 

S6 heat exdiangertemperature detected by a p^ 

perature detector 20, defrosting start determination 
ineans d^enrones whether to start defrosting: Bas^ 
on this determmattori, control means 26 determines 
the switching of the four way reversing valve 2, the 

40 opening angles of ttie first flow controflers 9, the seo- 
ondflow contrdler 13and the fourth fiw confab 
and tiie on^}ff operations of the first on-<yfr ya1ves 8a 
and tiie second on-off vahres 6b to carry out the s^ 
ing operation. 

45 WSh r^ardto a tenmination control tor defrosting, 
based on a signal indicative of a defrostbg period 
Wmdi Is counted l^ defrP^nQ pertodcountmg mea^s 
24 since (tefrosSrig started as me residt of the deter- 
mination of tiie defrosting start determinate 
so 23, and a serial indicative of ti^ outdoor heat 
exchanger temperature whidJ fedetected by the pipe 
. . temperature d^Bctor 20, (Miosting cbnap^ 
. miriation means 25 determines whettiw-.totenninato; 
defro^g. As tiie result oftii^ djefermloalibn, the corh 
m trd means 26 determines the switdiing of the four 
way reversing vsrtve 2, ttie opening angl^ of the first 
, flow controllers 9, the second, Sow contndler 13 and 
tiie fourth flow cbntroll^- 17, and the pn-off operations 

24 
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of the first port on-off valves 8a and the second port 
on-off valves 6b to carry out the defrosting terminaiion 
control. 

In Figure 39» there is ^wn a tlowch^ showing 
the defrosting control In accordance with the four- s 
teenth emtMXJiment 

At Steps 27 and 28, whetherthe compressor has 
Gontimfously run for a piedetemtined period or longer, 
and whether the pipe temperature has been continu- 
ously at a- predetermined tempefature or below for a io 
predetermined period or longer are detemiined. If 
both afRvmativey the. program carries out the defrost- 
ing control which le Indicated at Step 29 and subse- 
quent steps. At Step 29, the four vray reversbig vah^e 
2 is suntched to utilize the outdoor heat exchanger as is 
condenser. At Step 30, the fnstfiow controllers 9 arB 
all dosed. At Step 31, the second flow controller 13 is 
fully opened. At Step 41, the fourth Row controUer 17 
is fully operied. At Step 42, the fvst port on-off valves 
8a and the second port on-olf valves 8b are closed. 20 

Mer defrosting started, whether the defrosting 
operation has continued for a predetemruned period or 
longer, and whether the |Hpe temperature has 
adiieved a predetarmln^ vdue or above are deter- 
mined at Steps 43 and 44. If either one is affffmath^, 2S 
the defro^ing termination control Is rnade at Step 36 
and the subsequerft steps. At Step 36, fiie four way 
reversing valve 2 Is r^umed to fiie state where the 
reversing valve 2 was t)efore defrosting started. At 
Step 37, the first fbw controllers 9 are returned to the 30 
state where the flow controllers 9 w^ before defrost- 
ing stanled. At Step 38, the second flow controller 13 
is rehiorned to the state where the ficmr controller 13 
was before defrosting started At Step 39. the fourth 
flow controller 17 is returned to the state where the ss 
flow controller 7 was before d^rosfa'ng started. At Step 
45, the first port on-off valves 8a, and the second port 
on-off v^^ves 8b are retunned, respectfvely, to the 
stete where the on-off valves 8a and 8b were before 
defrosting started. 4o 

In accordance with the fourtesnfl) embodiment. In 
defrosting under the concurrent operation wherein 
heating is principally perfumed, or under solo heat- 
ing, the refrigerant gas which has high temperature 
under high pressi^e canrtes out heat exchange at fte 4S 
heat source device to defrost it The refrigerant pas- 
ses through the second main pipe, the smnd flow 
controller and M fourth flow contrdller through a 
sv^tching valve arrar^ement in the heat source 
device, and returns to the switching valve arrange* 50 
ment through the first main pipe. 

As explained, in accordance with the air condi- 
tioning apparatus of the fourteenth emtxidlment. In 
defrosting, the four way reversing valve is switched, 
thefUstbranch^int is closed, the fir^flowcontroliers ss 
are dosed, and the second and fourth flow controllers 
are opened, which preventa user fiom feeling cold in 
the condWoned room due to a decrease in the 

25 



evaporating tempeiHture of the corresponding indoor 
untfSy and prevent the Moor unite tnom being iced 
during defrosting. 

in addition, the first branch pipes are not cooled 
by the refrigerant, wMch can shorten the time required 
to resume oidin»y heating from completion of the def- 
rosting. 

Afifteenth einbod^ent of the present Invention 
wOlbedescn'bed. 

The shucture of the refrigerant circuit according 
to the fifteenth embodiment is similar to the first embo* 
diment shown in Figure 1. The case wherein heating 
is principally perfonmed under the ooncunrent oper- 
afion in accordance the f^teenthembodimentwSl 
be ex^ained. In particular In terms of the features di- 
ferent from the first embodnnent, refening to Figure 3 
with respect to ttie first emtxx&nent 

A part of the liquid refir^erant which has entered 
a bypass pipe 14 from a confluent p<»rtion of second 
branch p^es 7b, 7c and 7d in a secc^frd brandi Joint 
11 is depressurfized to low i»Bssure by a third flow 
confroller 15, and caries out heat exchange at ttmd 
exchanging portions 16b, 16c and 16d and a second 
heat exchanging portion 16a That part of the refnger'- 
ant is evaporated due to such heat exchar^e, flows 
Into a first main pq>e 6, passes throi^h a sbdh check 
vaWe 35 in a heat ^rce device A and an outdoor 
heat ^cchanger 3, canfes out heat exchange in &ie 
outdcx)r tieat exctenger 3 to be e>^porat^ and gasi* 
fied. Then the refr^erant is hspfr^ oito a compressor 
1 friroughafourway reversing valve2inah^souroe 
device A and an accumulator 4. On the other hand, 
the refr^erant which is in the second branch joint 11 
and has been carried out heat exchange and cooled 
at the second and third heat exchanging p(^ns 16a, 
16c IBcand 16d to obtain suffictentsubcooring flows 
into an indoor unit D which is expected to carry out 

In acconiance with the fifteenth anbodiment, 'm 
the case wherein heating is principally performed 
under the concurrent operation, the gaseous refriger* 
ant which has high pressure Is directed to heatii^ 
Indoor units through a heat source device switching 
yaWe arrangement; a second main pipe and a first 
brand! joint to cany out heating in the romns vnth Qie 
Indoor unit in thera After that, a part of the refrigerant 
flows from the second branch joint into an Indoor unit 
which Is expected to cairy out coding. That part of the 
refrigerant enters the first main pipe firwn the first 
branch joint Another part (rf fte refrigerant passes 
through a fourth flow controller, and joins wth the r^ 
rigerant which has passed frirough the cooling indoor 
unit The refrigerant thus joined flows tfvough the ffrst 
main pipe, arid retoms to the heat source device, fn 
addition, the remaining part of the refrigerant carries 
out heat exchange at the second heat exchanging 
portion in the course wherein that part of the refriger- 
ant is directed from the second branch Jofritto the first 
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mam ypethipugh the bypass pipe wfth the four^ 
corrtroller In it Ths* reniaining part of the- refrigerant 
can be copied ciue to such heat exchange to increase 
eul^codllftg iii dsufficientmanner; Th^n the f^Kgmnt 
enters ttie opening Indow unit 

In tfve case wherein cooiing is princtpafly perfor- 
iTied under the concurrent operation, the gaseous ref- 
rig^ant which has h^h i^essure canies out heat 
Exchange, dt the heat eoiftce device at an arbiirary 
• iamajnt to take a hwo phase state,The r^r^erant pas- 
■ses through the heat source device switching valve 
arrangement and.tiie second main p^^e, and is sepa- 
rsOed into a gaseous refrigerant and a liquid reliriger- 
ant The gase^ ifiefrlgiBraht thus separated Is 
■ d'ffe<^ed through: the ifirst bran jbintto an Indoorunit 
which is expoc^&to carry put heafing. Then the ref- 
dgerant eaters the second branch joint On the other 
. h^, the remainli[?g Dquid refrigerant passes through 
, tto second How donfuoller, and joins, at the secorvi 
' branch :>:^^w^ which has passed 

through tte lieafa'ngf mckw unit T^^ 
joined ent^ Indoor units whic^ aire expected to cany 
out cooling. Aft^ that, the refngerant is direct firom 
tie fir^ brant^ J^inttp fhe hea^^xiirce device switch- 
Iriig valve arrangement through ^ first main pipe» and 
:ietunTSto^e 

lig^aifHcanles out heat exc^iange at the first and sec- 
ond tie^ exchangaig portions in the course whqein 
that part of tt^^^ the second 

bian^ joint to the if^t main [ripe through the bypass 
p'«>6,. T}rat part of refrigerant . can be cooled due to 
^uch heat exd^nge to Inarease sui}coo!rn§ in a suf- 
fidi^t nianner, 

In sblph^atrhg/tha reftfgerarit passes throu 
heat sois-ce device svyitching vah« arrang«nent, the 
se^hd inain pipe and the first branch joint, and is 
directed to the Indoor units to carry out heating. The 
lelrigiBramreh^ 

aitangemertt through the second branch joint 
and the seoshd main pipe. 

: Iit&c^cooling,therefirigera^^ 
hi9iat source device switching vah« airangiment the 
; $ecorKl pipe and j^e second branch jc^nt, and is 
d&'ected to the indoor unite to carry put coding. 11^ 
rehigerantiieh^ 
V^ye^arrsir^ernent Qifp^ 

th&nnst maki p^ie. in addition, a partdf the iiefrigerant 
: carriw out heat exchange at the first and second heat 
\ iexchiahglpg portionsih the course wher^thatpatof. 

ti^ refi^gerant is directed from ^ second branch joint 
: to tiie first msur^ thrmigh the i^ypass pipe* That 
'/ part of lelifigerant cigui be cooled , diie to siich he^ 

arid is#ec^ to hdobr units which are ejq^ec^ 
cany out cooiing. . 

: As e;q>lained; in ewcordance with fiie air condi- 
andhWn^canbeee^ejCtivdy 



out for the f^jralJy Indoor units, or coding canbec&p- 
ned out in one or some indoor units, and simul- 
taneously heating can be earned out in the other 
Indoor unfts(s}. in addition, the reft^erant Is distr^ 
5 buted to the coding ^doc^ units aft^ tl^ relHgerant 
l>as suffidently obtateed subcooling before the refri- 
gerant is distributed the cooiing indoor units. This 
arrangement can establish good cSstributibn of tte 
liquid relT^erant and ierisure subcodbig at the Inlets 
of the first flow controOers, improving reDabHity. In 
addition. In soio coding, and in the concurrent oper- 
ation wherein coding is princely perfcnrned, the rei^ 
rig^nt whidi flows through the second main pipe :^ : 
cooled at the first heat exchanging portion even if the 
refrigerant in the second mdn pipe takes a two phase 
state. As a result, ti^ refrigerant constantly becomes 
a liquid refrigerant having sufUdent subcodlng at the 
idet the seoond.flow controlier, which facaitatos the 
flow and the flow oonfrd of the refr^erant in the sec- 
ond flow oontrdier. 



Ciaims 

1. An air conditioning apparatus coniprteing: 

a single heat source device indiiding a 
compressor (11), a reversing valw (2), an out- 
door heat exchanger (3) and an aoci^ 

- and'. 

a phiraify of indoor unite {B,C;D} iriduding 
indoor heat exchangers (5) and tfrst flow cdntrd- 
l«s(9); 

characterized in fliat It comprises: 
a first main pipe (6) and a second mab 
pipe (7) for cormecCng between tN heat source^ 
device (A) and the indoor units (B,C,p}; 

a. first branch jdnt (10) Whidi can selec- 
tively conriect one end of tl^e 'ffKlim heat 
exchanger (5) of each indoor (B,C,0} unitte elier 
one of the first main pipe (6) and theseoonid maferj 
pipe (7); 

a second branch joint (11) y^ic^t is don- 
nected to ttie other end iqf the indoor hi^ 
exdianger^ of eadi indoor mft^,C,D)t^ 
thd ^ftowcontrdI(^(9), and ^ich 
nected to the second rnaini pipe (t) through a sec- 
ond flow oontrdler (13); 

the first t^anch jdnt (10) aind the second \ 
biandti joint (11) being conhec^: together : 
through the second flow coritrolier (13X 

theseciorid brandi jplnt(11) bej^ponnec^ 
l0d to the flist mato pipe (6) through a fourth ttoW ;: 
oontrdler(17); 

a jundbon deytoe (E) which Indudes the^: 
first brandi joint (10), the second fbW controller; 
(13), tbefoiffthflqwcontpdler^^^^ 
: brandi joint (11), and wf^ Is mt«i>Dsed^ b^^^ 
tween the heat equrce device arid the indoor 
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units (B,C,D)« and 

the first main pipe (16) having a greater 
diameter than the second main pipe (7}; and 
a switching vaive anrangement (40) which 
* can be arranged between the first main pipe (6) 5 
and the second main pipe (7) in the heat source 
device (A) to switch the first main i^e (6) and the 
eecond maln pipe (7) to a low pressure side and 
(0 a high pressure side, respectively. 

10 

2. An ar conditicming apparatus according to Claim 
1, wherein a gas4iquid separator (1^ is arranged 
In the second main pipe (7); the second flew con- 
iroifer (13) is conneded between the gas-ilqu!d 
separator (12) and ttie second branch Joint (1 1); is 
and the junction dexnce (E) indudes the gas-iiqud 
separator (12) in additbn to the first branch joint 

(10) , the second flow oontnoller (13), the fourth 
flow controller (17) and the second branch joint 

(11) . 20 

3. An air conditioning app^afusaccofding to Claim 
1, wherein ftime ae provided a bypass pipe (14) 
which has one end connected to the second 
brand! ^Int (1 1) and the ottier end connected to 2S 
the first main pipe (16) ttitough a third flow con- 
troller (15); a fBSt heat exchanging portion (19) 
which carries out heat exctenge between fiie 
bypass pipe (14) connecting the third flow control- 
ler (15) and theflrst main pipe (Si, and a pipecon- $o 
neding flie second main pipe (7) and the seconi 
flow controller (13); and the junctbn device (E) 
which indudes the third flow controller (15), the 

first heat exchanging portion (19) and the bypass 
pipe (14) In addition to the fwst branch joint (10), S5 
the second branch joint (1 1), thesecond flowcon- 
troiler (13) and the fourth flow controller (17); 
thereby to carry out such oontrd that a rsfrtgerait 
in the second rrsln pipe (7) talces a two phase 
state, and the state of the refrigerant at an outlet 4o 
of the fhst heat exchanging portion (19) adiieves 
a set degree subcoollng. 

4. Af) air conditioning apparatus according to Qalm 

1, wherein th«^ are r»ovided a bypass pipe (14) 45 
which has one end connected to \he second 
branch ^t (11) and the other end connected to 
tfie first main i^pe (1Q through a third flow con- 
tro{ler(15);aheatexciiangmg portion (16a) which 
carries out heat exchange at a confluent portion so 
of branch pipes (7b, 7c 7d) for connecting be- 
tween the respecQve Indoor units (B,C,D) and the 
second branch joint (11); heat exehar^ing por- 
tions (16b, 16c 1^ which carry out heat 
exchange between the branch pipes (7b, 7c 7d) 5S 
and a p^ of the bypass pipe (14) downstream of 
the third flow contmOer (15); first prsssurs detect- 
ing means (25) anranged between the first branch 
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joint (1 0) and the second flow controller (13); sec- 
ond pressure detecting means ^) anai^ed be- 
tween the second flow oontnafier (13) and the 
fourth flow contrdler (1 7); and flow controBer con- 
trol means (28) which controls the third and fourth 
flow controllers (15, 17) In a way to bring a press- 
ure diflerence detected by flie first and second 
pressure detecting meane (25, 26) in a predeter- 
mined range under an operation wherein the 
indoor units (B»C J)) cany out cooling and heating 
concurrent operation and the outdoor heat 
exchar^er (3) works as evaF»iator. 

5. An air condifloning apparatus aco^lng to Claim 
4, wherein flie flow controller control means (28) 
caries out such cx»ntroI tftat when the flow rates 
of the third and fourth flow contrallers (15, 1 7) are 
increased, the ttibd flow oontrofler (15) t^kes 
pnority over the fourth flow controller (17), and 
wher&in when flie flow rates of the third and fourth 
flow controDers (15, 17) are decreased, the fourth 
flow controller (17) takes pnority over the third 
flowcon&rc4ler(15). 

6. An airconditioning apparatus according to aaJm 
1, thens are provided first pressure detecting 
means (25) on the pipe between the first hr&ndt\ 
joint (1 0) and the second flow contrcdler (1 3); sec- 
ond pressure detecthg means (26) on flie pipe 
between the second flow controller (13) and flie 
fourth flow controller (1 7); and flow controller con- 
trol means (28) for contnoiling the fourth flow con- 
troller (17) in a way fo bring the differ^ice 
between the pressures detected by the first and 
second i^essure detecting means (25, 26) in a 
predetermined range when heatirsg is canled out 
at all the indoor units (B,C,D). 

7. An air conditioning apparatus according to Claim 
1, wherein the first branch joint (10) can seleo- 
tivdy connect tiie one end of the indoor heat 
exchangers (^ to either one of the first main pipe 
(6) and the second main pipe (7) through a gas- 
liquid separator (12); thefffst branch joBit{10) and 
the second branch joint (11) are connected 
togeflier through the gas-liquid separator and the 
second flow controller (13); there is {»ovkfed a 
bypass pipe (14) which has one end connected lo 
the second brandi joint (11) and the olha- end 
connected to flie first nnffi pipe (6) trough a third 
flow controller (15); there is provided a first heat 
exchanging pc^on (19) whbh cames out heat 
exchange between the bypass.plpe (14) connect- 
ing the third flow controller (15) and the first main 
pipe (6), and flie p^e connecting the second main 
pipe (7) and the second flow contol]er(13); fliere 
is provided boundary surface detecting means for 
detecfing a boundary surface at which a gaseous 
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refrigerBiTt and a Hquld refngeiant are divided h 
tr>e gas4lqufd separator (12); the junction device 
(E> indudes1ite third flow controHer (15), tfie first 
heat exdianjnng porfion (19). the tdundiary sur- 
face detecfing nieans and the bypass plp« (14) In 
. ..addifion to the first branch joint (10), the second 
v... ttfahch joint (11), the second flow controller (13) 
. .. and thfe fourth How controner (17); wherefn the 
l>oond&ty suri^ of the gaseous refHgeremt and 

V the Ikiuid refrigerant In the gas41quid separator 
(12) is controlled to t>e at a lower poslton than a 

.... predetennlned level, arid a refr^erant sk »ie out- 

V letof the first heal exchanging portion (19) is con* 
ir<^d to. have a predetermined degree of 
.subcoonng. 

' An air controHJng apparatus according to Claim 1 , 
■ wh e^^ 

"first branch ports (10b, I0c lOd) for connecKiDn' 
.;. . : to fte^l^^ C); tee second branch joint 

(11) is jTOvided With second branch ports (11b, 
11c^ lid) forconnec^cm tottie fndo^^ 
there is proxided. a bypass pipe (14) which has 
; one end connected to the second branch jdnt .. 

^1 1 );and th© o^V 
-rl^ppe ;(^,thr^ a third flow conlrolter (15); there 
: c;;. thW heatexchar^ing portions (16b, 

■ ; I Sii^^^^^^ 

. :>;^ :f: the '^^ the third .flow. 

: : c^^ to the first main pipe (6), and 

:.. ,iv biBfic^ pi^ connecting the indoor units 

... . ' ."(B, C) to the second branch joint (11); and the 
c juhdfen device (E) includes the third flow control 
; .i ter (16), ttie third heat exchanglr^ portions (1^, 
: 16 c 16d) and the bypass pipe (I4)as w^;whe- 
; . relh <topeinding.:^^^^ of the indoor 

units (B, C) connected to the junction deyice (^, 
:»r-^V ; selection of.an ind'widyal use of the.resp^^ 

lirstbrahch ports (10b, 10c, 1^ 
/ . ruse of; some (10b, 10c, I Qd) Is 

./^r ^ niakle lor connection to the mdcw units (^, C), 
i . and ^eiecticm 6! £uy indiyidual u»3 of ^ resp!^ 

11c lid) and a 

/ combined of som? second branch ports (1 lb, 
;; • 11c, :i1d) te also made for oonnectton id the 
Indoor ui^ 

.. 9i . 7^ amr <»ndittenl^^^ to CtaBh 

- . ^ : 1» wherein h1; defrostii^ under coding and.feeat- 
V : ing cohcuiren 

yah^ (2) is sw&^d, a cooling bidoor unit (B^ C 
: ; : :o^P) Goi^ues cdpllng, and the ftst branch jbint 
(10) the first^fto^ oontrolter (9) which are con- 
• i;; necb^ to a tieatliiig indoor un^ (ft C or D) . 
-■!:V';.i"'dos®dJ- ": 

- W fkek pOifOf^io^ apparatus acsconfli^ to QeSin 
1i wherein In defrosting the fioiur way reverelng 



valve (2) is switched, the firslt branch joint (1Q) 
and the first flow contrdlers (9) are dosed, and 
the8econdandfourthflowcontroiiers(13, 17)are 
opened. 

5 

11. An air condit'oning apparatus according to Cteum 
1, wheran there is provided a bypass pipe (14) 
which cc^nects between the second branch joint 
(11) and file first main pipe (6) tfirmjgh a tiilrdflow 

10 controller (15); there are prcMded a flrist heat 
ex(*tanging portion (19) which cairies out heat 
exchange between the bypass pipe (14) connect- 
ing the thind flow controller (15) and the first mab 
pipe (6), and a p4>e connecting ^ siBco^ 

15 pipe (7) and the second flow contn^er (1 3), and 
a second heat exchanging porfion (16a) which 
carrtes <»it heat exchange between the bypass 
pipe (14) connec^ng the tIM flow confcroltor (15) 
and the first mam pipe (6), and the second branch 

20 joint (11); the junction device (£) jndudes ttie 
third flow confr^ier (1 5} as well. 
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@ Air conditioning apparatus. 

@ An air conditioning apparatus comprising: a single heat source device (A) indudlng a compmssor 
(11). a reversing valve (2), an outdoor heat exchanger (3) and an accumulator (4); and a plurality of 
indoor units (B,C,D) tnduding indoor heat exchangers (5) and forst flow controllers (9) ; characterized In 
that it comprises : a fir^ main pipe (6) and a second main pipe (7) for connecting between the heat 
source device (A) and the indoor units (B.C,D) ; a first branch joint (10) whfch can selectively connect 
one end of the tfidoor heat exchanger (5) of each indoor (B.C,D) unit to either one of the first main pipe 
(6) and the second main pipe (7) ; a second branch joint (11) whic^ is connected to ttie other end of the 
indoor heat exchanger (5) <rf each indoor unit (B,C,D) through the first flow controllers (9), and which is 
also connected to the second nrain pipe (7) tfrough a second flow controlier (13) ; the first branch joint 
(10) and the second branch joint (11) being connected together through the second flow controlier 
(13); the second branch joint (11) being connected to the first main pipe (6) through a foifftti ftow 
controller (17); a junction device (E) which Includes the first tjranch Joint (10), the second flow 
controller (13). the fourth flow controller (17) and the second branch joint (11). and which is friterposed 
between the heat source device (A) and the Indoor units (B.C.D) ; and the first main pipe (16) having a 
greater diameter than the second mabi pipe (7) ; and a switching vahre arrangenrient (40) which can be 
ananged between the first main pipe (6) and the second main pipe (7) in the beat source device (A) to 
switch ttie fast main pipe (6) and the second main pipe (7) to a low pressure skle and to a high pressure 
side, respecth/ely. 
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